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NOTES FOR THE MONTH 

The conditions on which the sum of £1,000,000 is to be 
made available over a period of five years, in accordance 
with the Government’s Agricultural 
State-aided Drain- Policy for the purpose of aiding drainage 
age Improvement schemes for the improvement of agri- 
Scheme cultural land, are announced in a 

circular letter which is being issued to 
all Drainage Authorities in England and Wales. The financial 
facilities afforded under this programme, which will operate as 
from April 1,1926, are to be extended only to approved schemes 
submitted and carried out by statutorily constituted Drainage 
Authorities, and, generally speaking, grants will bo limited 
to an amount not exceeding one-third of the final net 
cost of the work. In exceptional cases, however, the 
Ministry has authority in certain circumstances to provide up 
to one-half of the cost of the work from State Funds. 

It is not the intention to impose any strict or arbitrary 
definition as to the type of work which will be accepted as 
eligible for assistance. Any comprehensive drainage proposals 
designed to confer a direct benefit on agricultural land, or new 
operations for the adequate safeguarding of important works 
carried out in previous years, will be open for consideration, 
although the Ministry reserves the right to refuse a grant in 
the case of any such application should it consider such a 
course desirable. Applications, however, for grants in aid of 
such works of maintenance as Drainage Authorities should 
normally carry out without State assistance will, in no circum¬ 
stances, be entertained. 

Land drainage work carried out with financial assistance 
from the State has hitherto been confined, almost exclusively, 
to comparatively small schemes designed primarily in the 
interests of imemployment relief among rural workers, 
and these schemes could be carried out only during the worst 
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part of the year from a drainage aspect, namely the winter 
months. Under this new proposal one great advantage will 
be that schemes can be carried out at the most suitable time 
of the year, with the most suitable tjrpe of labour, and if 
necessary the work can be spread over a period not exceeding 
five years. 

Although these facilities are not intended essentially as a 
measure of Unemployment Relief, it is nevertheless anticipated 
that if the Authorities concerned take advantage of the scheme 
to any appreciable extent, work of a temporary nature, both 
skilled and unskilled, will be directly provided for a considerable 
number of men who might otherwise be unemployed. Further, 
although the conditions on which advances will be made are, 
mutatis mutandis, much on the same lines as those in force in 
connection with the Unemployment Relief schemes financed 
partly by the Ministry, there is one new feature of importance. 
It is almost inevitable that a considerable amount of new 
plant such as engines, pumps, piling and dredgers, will be 
required, and it is expressly stipulated that the Ministry’s 
written approval must be obtained before orders arc placed 
for any plant or materials of other than British manufacture. 
The new schemes are, therefore, likely to afford additional 
work in some of the depressed trades. 


The Ministry’s Annual Report on the production of crops in 
1925 will be issued in a few days. The report com})ares the 
yields of crops in 1925 with the average 
Agricultural yields during the first fifteen years of 
Statistics, 1925 the present century. The production 

of sugar beet and th(* conditions 
affecting this crop are discussed at length. A summary 
is included showing the extent of the information published 
by the Ministry throughout the year as to agricultural condi¬ 
tions and crop prospects, and it is shown that information as 
to probable yields is available to farmers before the great 
bulk of the year’s crops are ready for sale. The tables attached 
to the report contain statistics of the yields per acre of the 
chief crops in each county of England and Wales. 

The Report, which forms Part II of the Agricultural Statis¬ 
tics of England and Wales, 1925, may be obtained from H.M. 
Stationery Office, Adastral House, Kingsway, London, W.C.2, 
price 6d. net, or 6|d. post free. 
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Interest in the Young Farmers’ Club Movement is growing 
rapidly. Already forty-one counties have taken up the scheme 
and clubs to the number of forty-five have 
Young Farmers’ been successfully formed in twenty counties, 

Clubs with a membership to date of 1,312. 

Negotiations are in progress in 124 centres 
to start new clubs. The County of East Sussex has published 
the first number of the “Boys’ and Girls’ Poultry Club Journal” 
for its 370 members, and Mr. E. S. Sharpe, the Poultry 
Instructor for the county, who is editing the Journal, is to be 
congratulated on its appearance. 

Through the courtesy of the Council of the Sussex County 
Agricultural Society the International Dairy Cow Judging 
Contest between teams representing the Young Farmers’ 
Calf Clubs of the United States of America and England will 
take place at 2 p.m. on July 14, at the Sussex County Show 
at Eastbounie. 

In Scotland Young Farmers’ Clubs have been formed in 
(Caithness, Orkney, Sutherland and Ross and Cromarty with 
a membership of eighty-five. 

It is of interest to note that the existing clubs deal in a 
practical, interesting, commercial and up-to-date way with 
the following subjects : Beef and dairy calves, pigs, poultry, 
bees, rabbits (wool, fur and flesh), field crops, and experiments 
with artificial manures, horticulture, and intensive market 
gardening, simple cost accounting and management, public 
speaking and debating. The clubs are proving to be assets of 
great value in both urban and rural life. 


The Ministry has now published Research Monograph No. 4, 
entitled “ Wheat-Breeding Investigations at the Plant Breeding 
Institute, Cambridge,” by Professor 
Wheat-Breeding Sir R. H. Biffen, F.R.S., and F. L. 
InvestigatioilS Engledow, M.A.*'^ This monograph forms 
a progress report of unusual interest and 
importance, and places on record valuable additions to genetic 
knowledge. Amongst the topics dealt with are the following : 
The advantages of English Wheat-growing conditions; 
Mendelian heredity ; linkage ; chromosomes ; forms used for 

^Research Monograph No. 4, pp. 114, 30 illustrations. Obtainable from the 
Ministry, Price 2s. 6d. (Paper boards, 3s. 3d. Cloth 4 b.) Post free. 
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crossing ; general methods of breeding and the propagation of 
hybrids ; the jdeld problem ; straw; lodging; rusts and the 
breeding of disease-resisting forms ; breeding for quality ; the 
work of the Home-Grown Wheat Committee ; effect of soil on 
quality; effect of manuring; tests for “ strength ” ; the 
introduction of the Yeoman Wheats. 

Professor Biffen is of opinion that wheat-growing is far from 
being a d 3 dng industry in this country, and that the crop will 
be grown in the immediate future on an increasing scale and 
with some profit to its producers. The one outstanding and 
encouraging fact is that England is in some important respects 
extraordinarily well suited for wheat cultivation. Our climatic 
conditions allow the long growing period which is so conducive 
to heavy cropping—^the English output per acre is at least 
double the average of that of the exporting countries of the 
Old and New Worlds—drought is never responsible for loss 
here, frosts do no appreciable damage, and disastrous epidemics 
of disease are unknown. 

The English wheat-grower’s problem is to improve on forms 
which already in respect of everything except quality are 
fairly, if not very, satisfactory. The yield problem is of the 
first order of difficulty. Since 1883 there has been no note¬ 
worthy increase in the average yield of thirty-two bushels per 
acre, and present methods are likely to produce new varieties 
which outyield the old ones by 3-5 per cent. only. To measure 
such increases—^which though small are of great economic 
importance—^very accurate methods of yield testing are 
necessary, and what is known as the “ chess-board ” method 
is described and advocated. 

The chapters dealing with the problem of breeding for 
quality tell the story of the production and distribution of the 
new variety Yeoman, a cross between Browick and Red Fife. 
This variety is not only incomparably superior in quality to 
ordinary English wheats, but compares favourably in yield 
with others generally cultivated. The reports of the judges at 
the annual Bakers’ Exhibition leave no doubt t^t since 
the introduction of Yeoman wheat there has been a clearly 
marked improvement in the “ all-English ” loaf. 

Professor Bifien and his staff are now tackling the problem: 
of combining the best features of Yeoman with those of some 
of the stiff-strawed, yellow-rust resisting forms, and incidentally 
accumulating the material for an investigation as to the 
possibility of breeding wheats for special conditions and 
particular districts. 
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Judged from the standpoint of total value the home wool 
clip is not one of the important products of British farms, 
being valued roughly at £6,000,000 for 
Wool VaxkBiing the year 1924. Moreover, home-grown 
wool is usually only a by-product in the 
production of mutton and lamb. Nevertheless, in all efficient 
industries, by-products receive as much attention as the main 
output and it is clearly desirable that the methods of marketing 
wool should be kept up to date. 

Wool was one of the few commodities which were not covered 
by the activities of the Linlithgow Committee, and it is probably 
true to say that no exhaustive examination of the subject of wool 
marketing in all its bearings has hitherto been published. 
Early attention was, therefore, paid to wool in the investiga¬ 
tions now being carried out by the Ministry into the methods 
of marketing agricultural produce in England and Wales. 
I'lio results have now been issued as No. 7 of the] well- 
known Economic Series of publications, and the volume is one 
which will repay careful study.* 

There has been a general decline in the sheep population of 
England and Wales over a period of years and, in so far as this 
is due to industrial expansion, it is likely to continue. Apart 
from this downward trend of production, considerable annual 
fluctuations occur, due to the incidence of disease, while 
seasonal influences such as a shortage of feeding stuffs, a bad 
lambing season, or failure of the turnip crop, also affect the 
marketing unit. Moreover, there are wide variations in quality 
of wool, each fleece, in itself, producing several qualities. It 
should be noted, too, that the division of British breeds into 
the main classes of Long Wool, Down and Mountain, or even 
into from thirty to thirty-flve main types, is no measure of 
variation in quaUty, Further, the demand for early maturity and 
small joints, the influence of climate, soil and type of farm, are 
shown in a bewildering variety of cross-breds, haM-breds, long- 
crosses, short crosses and plain mongrels. This can best be seen in 
the catalogues of wool sales, and arises from the desire to produce 
good mutton rather than good wool. These are characteristics 
of English sheep farming that the wool marketing machine 
cannot control and must accept. There are, however, some 
directions in which an improvement in wool might bo possible 

♦ ^port on Wool Marketing (Economic Series No. 7). From His Majesty’s 
Stationery Office, Price Is. 6d., Post free, Is. 7Jd. 
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■without sacrificing the mutton qualities of the sheep, and 
research work in these directions is stUl in progress. 

The demand for English wool comes mainly from buyers 
who require wool of a special kind for a particular manufactur¬ 
ing purpose, but some 60 million lb. were exported in 1923, 
and the export trade appears to be increasing. The largest 
foreign demand is for the appreciable quantities of straight 
clips produced on the large hill-farms. If the export trade 
continues to increase, it should receive close attention from a 
marketing standpoint, as the methods of preparation and 
sale appropriate to a home market are often inappropriate to 
a foreign market calling for large quantities of standardised 
produce. In considering the present methods of preparing 
wool for marketing, the Report indicates a number of ways in 
which improvement can be effected—^principally in the 
direction of using suitable dips and marking material which 
will not injure or stain the fibres, in clagging, washing and 
shearing, in the classification of the clip, and in the methods 
of packing and storing the wool. 

The functions and significance of the various types of 
buyers, the distribution of country auction sales and the 
factors that make for their success, the position of the central 
wool markets in London, Bradford and elsewhere, the 
operations of what may be termed the “ continuous market ’’ 
for wool once it passes into the hands of the two main classes 
of middlemen in the woollen and worsted trade, namely, the 
wool merchant and the merchant topmaker, and the wider 
aspects of the trade, are successively examined in the Report 
in an interesting and informative way. The methods at present 
adopted in this country for marketing wool co-operatively; 
the difficulties of co-operative development and the manage¬ 
ment problems involved are also analysed in some detail. Of 
particular interest is the plea for the better organisation of 
country auctions. There are too many auctions in some 
districts and too few in others, and in face of vested interests 
wide readjustments are not likely to bo easily made. The 
representative associations of farmers, wool-buyers and 
auctioneers should therefore, it is suggested, exercise more 
control over auction sales than is the case at present. 

As the Report points out, wool marketing has its own special 
difficulties, but the economic distance from producer to 
consumer is comparatively short and this, of itself, should 
facilitate organisation and improvement of marketing 
technique. 
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Many descriptions of agricultural produce were cheaper 
on the average in February than in the previous month, and 
- . , as most agricultural commodities became 


i^ricidtui^ dearer between January and February, 

bda Number 

sharp fall of 5 points. The general level of prices was 53 per 
cent, above pre-war, the same as in each of the last three 
months of 1925. As compared with a year earlier agricultural 
produce was on the average about 8 per cent, cheaper, the 
index figure in February, 1925, being 67 per cent, above 
pre-war. 

In the following table are shown the percentage increases as 
compared with pre-war prices each month since January, 
1921 


Percentage increase compared with the 
average of the corresponding month in 
1911-13 


Month 

1921 

1922 

1923 

1924 

1925 

1926 

January 

.. 183 

76 

68 

61 

70 

58 

February 

.. 167 

79 

63 

61 

67 

53 

March 

.. 150 

77 

59 

57 

65 

_ 

April .. 

.. 149 

70 

54 

53 

58 

— 

May .. 

.. 119 

71 

64 

56 

67 

— 

June .. 

.. 112 

68 

61* 

58 

55 

,— 

July .. 

.. 112 

72 

53 

52 

51 

— 

August 

.. 131 

67 

54 

59 

66 

— 

September .. 

116 

67 

66 

60 

57 

— 

October 

86 

59 

61 

63 

53 

— 

November .. 

.. 79 

62 

53 

64 

53 

.— 

December 

.. 76 

59 

56 

63 

63 

— 


Grain ,—^AU classes of grain were cheaper than in January, 
especially barley and wheat, which were lid. and 5d. per cwt. 
respectively lower on the month. Wheat, at an average of 
11s. lOd. per cwt., was 60 per cent, dearer than in February, 
1911-13, but barley at 9s. 7d. per cwt. was only 19 per cent, 
dearer, and, with the exception of hay, was relatively the 
cheapest of any agricultural produce. Oats at 9s. per cwt. 
were 3d. per cwt, cheaper on the month, and the index number 
fall 8 points to only 27 per cent, above pre-war. As compared 
with a year ago wheat was Is. 9d., barley 3s. 3d., and oats 
Is. Id. per cwt. cheaper. 

Live Stock ,—^Fat cattle realised about Is. per live cwt. less 
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than in the previous month, and as a slight advance occurred 
in the base years the index number fell 6 points to 47 per cent, 
above 1911-13. Fat sheep were Jd. per lb. cheaper than in 
January, and as prices rose sharply between January and 
February in the basic years, the index number records a drop 
of 13 points. Fat pigs were practically unchanged in price as 
compared with January, but owing to increases occurring in 
1911-13 the index figures for both baconers and porkers were 
reduced 5 points, but even so fat pigs were relatively very 
dear at 89 per cent, above pre-war prices. This is the first 
check in the rise in the index numbers for fat pigs since July, 
1925. As compared with the corresponding month in 1925, fat 
pigs were about 2s. dearer per 14 lbs. stone dead-weight, and 
fat cattle and sheep cheaper by Is. 9d. per live cwt. and 4d. 
per lb. dead-weight respectively. All classes of store stock 
except dairy cattle, advanced in value, and store pigs were 
comparatively very dear at appreciably more than double the 
pre-war price. Dairy cows declined 10s. per head on the 
month and were 40 per cent, above 1911-13. 

Dairy and Poultry Prodwe ,—^Milk again averaged Is. 5|d. 
per gallon and the index number was unaltered at 74 per cent, 
above 1911-13, which was 10 points lower than in February, 
1925. Butter was IJd. per lb. cheaper on the month and the 
index nuihber fell 6 points to 47 per cent, above pre-war. 
Cheese was again unchanged but, with the base prices showing 
a rise, a reduction of 4 points occurred in the index number. 
Butter was over 2d. per lb. cheaper than a year ago, while 
cheese was 2Jd. per lb. dearer. Eggs were reduced nearly 3d. 
per dozen, but as this reduction was relatively less than in 
1911-13, the index figure showed an increase of 2 points to 
72 per cent, above pre-war. 

Other Commodities ,—Potatoes were 2s. 6d. per ton cheaper 
than in January and the index number fell from 53 to 49 per 
cent, above 1911-13. Other vegetables averaged 86 per cent, 
above pre-war, a reduction of 13 points on the month. Carrots 
and celery were relatively veiy dear, the former being about 
2J times and the latter double the pre-war price. Brussels 
sprouts and onions declined in value and sold at about 80 and 
35 per cent, respectively above 1911-13, while cabbage was 
dearer at 70 per cent, above pre-war prices. Hay prices 
advanced Is. per ton on the month, but the index number 
was again unchanged at 4 per cent, above pre-war price. 
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FOOT-AND-MOUTH DISEASE 
RESTRICTIONS: THE 15-MILE AREA 

A number of criticisms have recently been directed against 
the Ministry’s practice, when an outbreak of foot-and-mouth 
disease occurs, of scheduling an area with a 15-mile radius 
from the premises as an “ infected area ” within which all 
movements of stock are restricted. In some of these criticisms 
it has been contended that a “ 5-mile ” radius, and in others 
only a “ 2-mile ” radius, would be a sufficient safeguard against 
the spread of infection. 

The ‘‘ 15-mile ” area was considered by the Departmental 
Committees of 1912, 1922 and 1924, and all these Committees 
approved the procedure. In paragraph 145 of their Report, 
(Cmd. 1784), dated December 7, 1922, the Committee of that 
year stated :— 

“ We do not consider that it would be desirable to reduce 
the size of the 15-mile radius standstill area.” 

Again in paragraph 152 the Committee state :— 

‘‘ The restrictions appear to call for little further com¬ 
ment, and we think that the experience of this outbreak 
has provided abundant testimony as to their effectiveness.” 

The Departmental Committee of 1924, in paragraphs 89 and 
90 of their Report (Cmd. 2350), of February 2, 1925, say:— 

“ The main point of criticism has been the size of the 
area. . . . We do not think that the radius can safely be 
reduced at the outset. It has been claimed that the exist¬ 
ing area is too large to permit of its effective control, but 
we have received no direct evidence in support of this 
claim. . . . Anarea with a radius of fifteen miles may seem 
unnecessarily large in dealing with a primary or single 
farm outbreak, but it has to be remembered that before 
the first symptoms of the disease were noticed and any 
precautions taken the animals were in a highly infective 
stage for about forty-eight hours. It is essential, therefore, 
that until all inquiries as to origin and possible spread of 
disease before notification have been completed, all 
animals which may reasonably be regarded as having been 
exposed to contagion should be subject to some form of 
control. We are unable, therefore, to recommend any 
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reduction in the size of the area to which restrictions are 
applied in the first instance.” 

The experience of the Ministry over many years has proved 
beyond question the wisdom of the 15-mile ” area. The 
following diagrams, illustrating actual recent experiences, 
clearly demonstrate the necessity for declaring such an area 
in the first instance on the confirmation of an initial outbreak. 



In this case disease was confirmed at Haslingden in a 
disease-free district on October 20. The affected cattle had been 
on the premises for some considerable time and the origin was 
not at once ascertainable. 

On October 22 disease appeared at Tottington in cattle 
purchased at Blackburn Market of October 14, and on the 
same date at Blackburn Public Abattoirs adjoining the 
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market. For two days after the discovery of disease at 
Haslingden the Ministry was without evidence that Blackburn 
Market had been infected. If the area had been fixed at one of 
five miles radius Blackburn Market and a large number of con¬ 
sequential outbreaks among animals which had been exposed 
there would not have been included. Thus, the large number 
of infected cattle which left Blackburn Market for destinations 
more than five miles from the market would have had freedom 
of movement for at least two days and might have spread 
disease widely. 



Case No, 2.—^Wiltshire (Chippenham), October, 1926. 


In this instance the disease was confirmed in a free district 
at Studley, near Chippenham, on October 21. On October 23 
disease was confirmed in pigs at a farm near Studley, the 
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lesions being found to be seven days old. On tbe same date 
disease was also confirmed at Devizes, about nine miles south¬ 
east of the original case. In this case also disease was of 
old standing. 

Thus the fifteen-nule area on October 21 stopped the move¬ 
ment of animals round the Devizes outbreak nine miles distant 
which was not discovered until two days later. 



Case No» 3.—Yorks, West Biding (Botherham), October, 1926. 


Disease was confirmed at the Rotherham Public Abattmrs 
in a free district on October 20. On October 23 disease was 
discovered on the premises of a butcher in Rotherham, from 
which it was concluded that infection had been introduced 
into ^ abattoir. Sales by this butcher through a dealer 
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produced outbreaks at Aston on October 22, and at Waleswood 
on October 24, also an outbreak was confirmed at Maltby on 
November 7. These latter outbreaks all occurred at distances 
greater than five miles from the Rotherham case, but were 
all included within the fifteen-mile area. It should be noted 
that one of them was not discovered for seventeen days. 



Case No, 4.—^Essex (Chigwell), November, 1925. 

Disease was confirmed at Chigwell on November 6. On 
November 15 two further outbreaks were discovered, one at 
Roydon, eleven miles north, and the other at Ingatestone, 
thirteen and a-half miles to the east of Chigwell. 

An area of either five or even ten miles radius would have 
failed to enclose these two subsequent outbreaks, which 
occurred ten days after the original case. 
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Disease was confirmed at Buttercrambe on January 26 in 
a free district. Subsequent outbreaks occurred as follows :— 

Wilborfoss ,. ., January 27 ; fivo miloK south. 

Malton .. .. January 29 ; ton miles north. 

Thixendalo .. .. February 4 ; sfwon miles east. 

Poppleton .. .. February 6 ; eleven miles west. 

Newtou-on-Derwont .. February 8 ; six miles south. 

The movement of stock from the neighbourhood of these 
subsequent outbreaks, the last of which did not occur until 
thirteen days from the initial case, was brought under con¬ 
trol by the original fifteen-mile area. Neither an area of 
five miles radius nor even one of ten miles would have sufficed 
to bring all these premises under control. 

Mahy other instances of the above character could be 
quoted, if necessary, but it is thought that these are amply 
sufficient to justify the continuance of the Mmislay’s present 
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procedure. It should be added that it is now the practice of 
the Ministry to reduce the area to one of five miles in 
simple cases after the lapse of fourteen days from the 
date of the outbreak, instead of twenty-one days as formerly. 

Finally, the effect on the export trade in British pedigree 
stock of any proposal to reduce the present restrictions should 
not be overlooked. The Governments of the Dominions and 
of certain foreign countries with whom there is a valuable 
export trade in British pedigree stock are imdoubtedly in¬ 
fluenced in framing their regulations for the admission of 
such stock by the fact that the Ministry takes stringent 
measures to prevent the spread of infection from known 
centres of disease and also to include as far as practicable any 
unknown centres. The substitution for the initial “ fifteen- 
mile ” area of a smaller area, such as one of five miles, would 
very materially weaken the safeguards afforded by these 
measures and almost certainly result in adding still further 
to the restrictions which the Dominions and foreign countries 
are obliged to impose on the importation of British stock 
when disease is prevalent in Great Britain. 


SEED WHEAT IN THE EASTERN COUNTIES 

In order to obtain information as to the quality of seed 
wheat sown in the Eastern Counties during the past autumn, 
the Ministry arranged for one of its inspectors to visit a number 
of farms in Cambridgeshire, West Suffolk, and Essex for the 
purpose of drawing samples of seeds about to be drilled. It 
was intended to obtain 500 samples, but owing to various 
circumstances it was found impossible to secui’e more than 
107. The result of the investigation of these samples brings 
out some interesting points, although the number of samples 
taken being smaller than was considered desirable the 
information obtained is by so much lacking in significance. 

Varieties. —^The varieties most frequently met with were 
“ Squareheads Master ” (24 samples), “ Victor ’’ (17 samples), 
“Yeoman’’ (12 samples), “Little Joss” (13 samples), 
“ Yeoman II ” (7 samples), and “ Red Standard ” (7 samples). 
Other varieties included “ Iron,” “ Rivetts,” “ Setter,” 
“ Cambridge Browick,” “ Harvester,” “ Rector,” “ Wil- 
helmina,” “ Marsters Al,” “ Bacton Champion,” “ Yeoman 
King,” “Brookers Staudup,” “Stormproof,” “Million III,” 
and Red Staudup.” Of the “ Squareheads Master,” 12 
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samples were obtained in Cambridgeshire, 8 in Essex, and 
4 in West Suffolk ; of the “ Victor,” 2 samples were obtained 
in Cambridgeshire, 9 in Essex, and 6 in West Suffolk; of the 

Yeoman ” and “ Yeoman II,” 2 samples came from Cam¬ 
bridgeshire, 13 from Essex, and 4 from West Suffolk; and 
of the ‘‘ Little Joss,” 10 samples were from Cambridgeshire 
and 3 from Essex. 

Source of Supply. —Inquiry as to the source of the seed 
showed that in 14 cases it was bought from a seedsman or 
merchant, in 7 cases it was purchased from a neighbouring 
farmer, and in 86 cases it was home-saved seed. The somewhat 
striking preponderance in the number of cases where home- 
saved seed was being used is probably partly due to the fact 
that, the price of wheat in the autumn being low, farmers were 
discouraged from purchasing seed at a relatively high price. 
In many cases it was found that farmers had bought a small 
quantity of high-quality seed for growing on in order to 
produce a stock to plant the following year. 

Oermination and Purity. —^All the samples obtained were 
forwarded to the Official Seed Testing Station for testing. 
The results of the tests showed that in purity 27 samples were 
over 99*6 per cent., 69 were between 98 and 99*4 per cent., and 
11 were lower than 98 per cent. Fifty-four samples contained 
seeds of other plants, either other cereals or weed seeds ; in 
2 samples Ergot {Claviceps purpurea) was present, and in one 
sample Ear Cockle (Tyleuchiis scavdem) occurred. In germina¬ 
tion, 71 samples were 98 per cent, or over, 21 fell between 95 
and 97 per cent., 9 between 90 and 94 per cent., and 6 were 
lower than 90 per cent. Although the tests showed that the 
samples were on the whole of high purity and germination, 
a large percentage of small and partly shrivelled grains were 
present in many cases. These giains germinated in the course 
of an ordinary test, but it is improbable that they would 
survive the hardship of normal field conditions. This points 
to the need of a critical examination of samples of seed wheat 
apart from the consideration of the particulars as to germination 
and purity which are obtained as a result of an ordinary test. 

Bunt. —^A further examination of the samples for the purpose 
of discovering the presence of bunt revealed a somewhat 
unsatisfactory state of affairs. Of the 107 samples, 29 contained 
bunt visible to the naked eye and 71 were found to be 
“ bunted ” when examined under the microscope. This left 
only 7 samples actually free from this disease. As is no doubt 
generally known, the Official Seed Testing Station always 
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notes on its reports cases where bunt is found to be present 
by a naked eye examination. Arrangements have now been 
made by the station to undertake a special microscopical 
examination of samples of seed wheats for bunt for a fee of 
2s. a sample. Information with regard to the treatment for 
bunt before sowing was obtainable only in 73 cases. These 
included the use of sulphate of copper in 43 cases, preparatory 
dressings in 26 oases, and formalin in 4 cases. It was not 
possible to determine the degree of infection of the crops. 
This might have been only slight, but in any case the high 
proportion of samples which were found to be “ bunted 
indicates that the treatment to which they were subjected 
before planting was not satisfactory. Owing to the apparent 
prevalence of bunt, it may be desirable at this stage to remind 
growers that the Ministry’s leaflet with regard to this disease 
can be obtained (single copies free of charge) on application 
to 10 Whitehall Place, S.W, 1. 

Rate and Date of Sowing. —^The quantity of seed sown per 
acre varied from 1| to 3J bushels. In general, it appeared 
that the later the sowing took i)lace the greater was the 
amount of seed used. 

The wide divergence in the dates of sowing was very striking. 
Even within restricted areas and on the same type of soil, 
there was sometimes as much as eight weeks’ difference in 
this respect. The reasons given for the late sowings were 
various, but chief amongst these was the difficulty in getting 
the farmer’s own com thrashed. There is not a large supply 
of thrashing machines in the corn-growing areas, and the 
demand for them varies with the fluctuations in the corn 
market. For instance, during the last autumn large quantities 
of wheat and barley were thrashed for marketing in the hope 
of securing a good price early in the season. The result of 
this was that thrashing machines were required to stay longer 
on the farms—^perhaps three or four days at one farm—and 
consequently fewer farms were visited. For the same reason 
very little com was thrashed early in the season for seed 
purposes. 

Another difficulty is the shortage of men who are competent 
to manage thrashing machine sets. One machine owner stated 
that he had to give up five machines during the war, and 
since then he had been unable to take on any new machines 
because of the difficulty in obtaining men who would do 
satisfactory work without constant and even skilled super¬ 
vision. Other reasons given for late sowings were that the 
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protracted harvest in many cases prevented the preparation 
of the autumn bed, and that the prospect of obtaining high 
prices for autumn barleys caused many farmers to concentrate 
on sowing barley during the last week of September and 
beginning of October, the sowing of wheat being further 
delayed. 

Cleaning Home-grown Com for Seed. —In cleaning his com 
for seed purposes, the farmer does one or both of two things. 
He has it dressed as hard as possible by the thrashing machine, 
and he uses an ordinary winnowing machine. Although in 
some cases these methods answer quite well, neither gives 
really first-class results. The rate at which the com passes 
through the machine prevents a satisfactory result from being 
obtained by the wire screen on the machine, and effective 
blowing depends for its best result on a steady current of air, 
which is difficult to obtain on a hand machine. It is suggested 
that this difficulty, which is of considerable importance in its 
effect on the result of a crop, might be overcome either by 
groups of, say, twenty to thirty farmers co-operating in the 
provision and working of efficient cleaning machinery at the 
farm of one of their number, or at some other convenient 
centre, or the provision by thrashing machine owners, at a 
fixed charge, of efficient portable dressing plants which could 
be used at the same time as thrashing or as a separate process 
afterwards. 

Supply of Pedigree Seed. —^Much could be done in the way 
of improving the com crops in this country if farmers were 
able to obtain adequate^ supplies of first-class pedigree seed 
at a lower price than is j)ossible to-day. It is believed that 
this could be effected to some extent if groups of farmers 
were to arrange with one of their number to grow s|)ecial 
crops of pedigree seed to meet their united requirements. 
The farmers in the group might agree to purchase their seed 
for the following year from the produce of the specially grown 
crop at a price sufficiently above ordinary market price to 
allow the grower a profit that would encourage him to take 
some extra trouble with the crop as regards roguing and 
general cultivation. The cleaning operations might also be 
carried out on a co-operative basis on the lines suggested in 
the preceding paragraph. 

Failing the co-operation of groups of farmers in this way, 
there seems to be an excellent opening for individual action. 
Farmers who decide to produce high quality pedigree seed and 
to arrange for early thrashing and cleaning on their own 
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farms should have no difficulty in finding a remunerative 
market amongst their neighbours. 

The Ministry proposes to arrange for a further and more 
comprehensive series of cereal samples to be taken from the 
drill during the forthcoming season, when it is hoped that 
additional data, capable of wider application, will be 
obtained. 


NOTES ON SOME PERMANENT GRASS 
PLOTS ON THE UNIVERSITY FARM, 

READING 

Professor John Percival, M.A., Sc.D., 

The Universitt/y Reading. 

On one of the arable fields at the University College Farm, 
Reading, known as the ‘‘ Hop Ground,” a series of plots, 
each an eighth of an acre in area, were sown in August, 1906, 
with eight different mixtures of grasses and clovers (Table II 
below). 

It was hoped to obtain data regarding the permanence or 
otherwise of the different species of plants used in these 
mixtures under the soil conditions prevailing on the farm, 
and to observe the changes in the botanical composition of 
the herbage of the several plots from year to year. 

The soil, which is heavy, was carefully cultivated and 
brought into a fine state for sowing, after a bare fallow 
following two corn crops. Sowing was carried out in August, 
but owing to the dry season germination was delayed until 
September. 

A crop of hay has been taken from the plots annually for 
nineteen years, the aftermath being grazed. During the 
first three years no manure was applied, but in 1910 the 
plots received 4 cwt. of basic super-phosphate and cwt. 
of kainit per acre. In 1912, a dressing of 4 cwt. of basic slag 
and 2J cwt. of kainit was given, followed by 1 cwt. of nitrate 
of lime in 1913. In 1914, 126 lb. of nitrate of lime were 
applied, and since that date the plots have been given an 
annual application of 3 cwt. of slag and 2 cwt. of kainit in 
winter, followed by 1 cwt. of nitrate of lime per acre in spring ; 
no farmyard manure has been given. 

Seed nbetares. —^The mixtures of seeds sown are given in 
Tibbie I, and the percentage of the ground covered by the 
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Table II. —Calculated PBRCENTAas of Ground covered by 
THE Clovers and Grasses at Time of Sowing. 



Plot 

Plot 

Plot 

Plot 

Plot 

Plot 

Plot 

Plot 


1 

2 

3 

4 

5 

6 

7 

8 

Clovers 


20 

20 

40 

40 




Short-lived grasses .. 

— 

20 

40 

20 

40 

— 

— 

— 

Permanent grasses .. 

— 

60 

40 

40 

20 


— — 


Table 

III.— 

Weight of 

Hay per Acre. 



Year 

Plot 

Plot 

Plot 

Plot 

Plot 

Plot 

Plot 

Plot 


1 

2 

3 

4 

5 

6 

7 

8 


cwt. 

cwt. 

cwt. 

cwt. 

cwt. 

cwt. 

cwt. 

cwt. 

1907 . 

44 

62 

61 

54 

65 

60 

43 

43 

1908 . 

46 

48 

60 

53 

43 

46 

48 

61 

1909 . 

53 

69 

45 

45 

50 

40 

37 

30 

1910. 

32 

36 

36 

30 

34 

40 

40 

32 

1911. 

40 

46 

45 

44 

54 

42 

66 

38 

1912. 

62 

60 

66 

52 

58 

57 

55 

47 

1913. 

56 

54 

61 

60 

45 

43 

47 

44 

1914. 

34 

40 

46 

44 

44 

40 

58 

42 

1915. 

31i 

26 

24 

21J 

20 

24} 

23 

24 

1920 . 

34J 

33 

28 

35 

36 

37 

34} 

36 

1921. 

25} 

221 

22} 

19J 

23i 

28 

251 

27} 

1922 . 

30 

29 

32 

24J 

31 

33J 

241 

34 

Total of 12 years 

488i 

505} 

516| 

473 

603i 

481J 

491} 

467} 

Average annual yield 

40i 

42 

43 

391 

42 

40 

41 

39 


grasses and clovers respectively stated in Table II; the 
annual yields of hay from the several plots during twelve 
years are given in Table III: annual weighings of the produce 
were discontinued during the war and after 1922, owing to 
cost, labour, and other difficulties. 

On plot 2 was sown a mixture of grasses and clovers, which 
in the particular species, number of species and amount of 
seed I considered most suitable for this type of land in the 
Reading area. The amount of seed sown was about 231b. 
per acre, containing some 13|^ millions of seeds. On plot 1 
the same mixture was employed but the amount per acre was 
26 per cent, less than on plot 2. 

On plots 3, 4, and 5, exactly the same species of plants 
were used as on plots 1 and 2, but the relative proportions 
of the clovers, short-lived grasses and permanent grasses 
were varied in order to observe the effect of these variations 
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upon the permanence of the pasture as well as on the yield 
of hay and the general character of the turf or sward ultimately 
established. 

Plots 6 and 7 were sown with a mixture consisting of six 
species of permanent grasses only, with the addition of white 
Dutch clover, plot 7 receiving 28 lb. per acre (20 millions 
of seeds), plot 6 half those amounts. 

On plot 8 was sown a typical seedsman’s mixture of 40 lb. 
per acre, such as was commonly recommended twenty or thirty 
years ago, and containing 20 millions of seeds. 

Observations over the whole period of nineteen years since 
sowing have been made annually in June upon the species 
of grasses, clovers and miscellaneous plants present on the 
several plots, and their relative abundance as far as could 
be estimated by eye observations alone. 

Notes on Species. —The following notes on the several 
species are of interest. 

Red Clover .—The so-called perennial red clover was used ; 
although abundant during the first two years on all the plots 
on which it was sown, it almost disappeared in the third year. 
A few isolated plants, however, are still found on many of the 
plots, more particularly on those on which the largest amounts 
of this species were originally sown. 

Ahiihe Clover .—This clover lasted considerably longer than 
the red clover, being fairly abundant up to the ninth year 
after sowing ; like red clover single plants are still found on 
several of the plots. 

White Glover .—^The ordinary Dutch variety of this plant 
was used. Although not now so conspicuous as in the early 
years it is still found in fair quantity on all the plots. In 
1921, fifteen years after sowing, it was extremely abundant 
and flowered in great profusion, being stimulated by an 
application of lime in the previous season. Both cyanophoric 
and non-cyanophoric forms are now present. I feci no doubt 
that the non-cyanophoric forms are the Dutch variety and 
that they are descended from seeds sown in 1906. This 
variety appears to seed freely in some seasons, and probably 
the plants appearing in the later years are derived from 
self-sown seeds. The “ permanence ” of cultivated Dutch 
clover depends more upon self-sowing than does wild white 
clover. 

Perennial Rye Grass is found on all the plots in great 
abimdance, but in greatest amount on plots 3, 5 and 8 on 
which most seed was first sown, and in least quantity on 
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plots 6 and 7 where none was sown. It has become one of 
the dominant species on all the plots by means of its prolific 
seeding habit. 

Timothy, —^This has proved a permanent species on these 
plots, but is less abundant now than it was during the first 
ten years ; the greatest number of plants still appear on 
those plots which received most seed when the plots were 
originally sown, and on plots 6 and 7 on which no rye grass was 
sown. 

Cocksfoot, —Cocksfoot has diminished considerably on all 
the plots during the last few years ; most plants are now seen 
on plot 8. 

Meadow Fescue. —This grass has proved of exceptional inter¬ 
est. At Reading it is among the latest of grasses to flower, and in 
late May and early June when notes are first made on the plants 
present on the plots, the inflorescence is hidden in the leaf 
sheath and the species is easily overlooked, and reported as 
absent. A week or ten days later, however, and just before 
the plots are mown the inflorescence is well developed and 
readily seen. It is not now so conspicuous as in the first few 
years, but is still found on all the plots, more especially perhaps 
on 6 and 7. 

Meadow Foxtail has maintained itself on all the plots and is 
most abundant upon 6 and 7 where most was sown. 

The Meadow Grasses .—Of the two meadow grasses sown the 
rough-stalked species is by far the most frequent. 

Crested Dogsiail is found on all the y)l()ts, having extended 
itself by seeding to the two plots 6 and 7 on which no seed of 
this species was originally sown. 

Hard Fescue and Sheep^s Fescue have failed to establish 
themselves. 

Red Fescue was sown on plot 8 and was common for the first 
nine or ten years on this plot; none was visible in 1925. 

Oolden Oat Grass. —This species, which is rfirc or quite 
absent from the district around the College Farm, has given 
remarkable results. It was included in the mixture sown on 
plot 8, and during the whole nineteen years has steadily 
maintained its hold on this plot. For ten or twelve years it was 
found only on this plot, but during the last six or seven years 
it has spread, doubtless by seeding, to several of the plots, 
but more especially to the adjoining plots 6 and 7. 

Comparison with old pasturage. —Comparison of the herbage 
which has established itself on these plots, with that on the 
nearest old permanent pasture on Bam Field which has not 
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been under the plough within living memory, leads to important 
conclusions. 

The grasses, clovers and miscellaneous species on this old 
pasture are 

Grasses 

Very Abumhint Abundant 

Meadow foxtail Crested dogstail 

Sweet vernal grass Rough-stalked meadow 

grass 

In smaller amount arc, smooth-stalked meadow grass, 
soft brome grass, sheep’s fescue, FestMa Myurus, and 
Yorkshire Fog, with a few plants of golden oat-grass. 

Clovers 

White clover abundant when the ground is treated with 
basic slag. 

Yellow suckling is very abundant. 

Red clover ; a few plants appear sporadically. 

Miscellaneous Weeds 
Sheep’s sorrel Ox-eye daisy 

Bulbous Crowfoot Common daisy 

Narrow-leaved plantain Yarrow 

Lnzula campestris Cerastium vulgatum 

Timothy grass and meadow fescue are entirely missing, and 
there is very little perennial rye grass and cocksfoot. 

It is sometimes stated that the indigenous plants common to 
old grass land in any district soon appear and take a leading 
place on arable land sown down with seedsmen’s mixtures, and 
that it matters, therefore, very little what species are used in 
these mixtures. That this is untrue is manifest at once when the 
botanical composition of the herbage of these plots is compared 
with that of the old pasture just mentioned. 

With the exception of hard fescue, sheep’s fescue, and red 
and Alsike clovers, all the species sown are still found on all the 
plots, and golden oat-grass chiefly on the only plot on which it 
was originally sown. 

Sweet vernal grass, one of the dominant grasses of the 
neighbouring fields and a free seeder, is practically missing 
from the plots after nineteen years of opportunity to spread 
itself over them. Timothy, perennial rye grass, cocksfoot and 
meadow fescue not found on the old grassland near, or only as 
isolated plants, have not disappeared from these plots nor 
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ousted by indigenous competitors, but have established them¬ 
selves, perennial rye grass becoming a dominant species. 

Moreover, common daisies, narrow-leaved plantain, butter¬ 
cups, yarrow and Luzula campestris, weeds abundant on the per¬ 
manent pasture, have not made their appearance on the plots. 

Where due regard is paid to the suitability of the species to 
the land to be laid down to permanent pasture, and a proper 
balance is kept between the rapid growing short-lived species 
and the more lasting kinds, it may be safely asst^rted that for 
twenty years and probably for a much longer period, the grasses 
and clovers sown will establish themselves, and prevent others 
from usurping the land, provided that the pasture is 
adequately manured and projierly managed. 

In regard to the yield of hay from the different plots, Nos. 2 
and 3 have given the greatest amount of hay over the period of 
nineteen years indicated in Table ITT ; the smallest yield has 
been produced by plot 8. 

Summary and Conclusions* — (l) Good permanent pastures 
can be established on arable soils by sowing suitable mixtures 
of seeds of grasses and clovers. 

(2) By adopting a properly balanced proportion between the 
short-lived and the more lasting species in the seeds mixture, 
a uniformly good yield of herbage can be assured from the 
beginning, and the usually diminished yield so commonly 
experienced in the third and fourth years after sowing can bo 
avoided. 

(3) All the species of plants sown are still found on the plots 
after nineteen years, though red and Alsike clovers, hard and 
sheep’s fescues, and smooth-stalked meadow grass almost 
entirely disappeared after four to six years, and arc now only 
represented by a few isolated plants. 

The comparatively short-lived perennial rye grass spreads 
rapidly by means of self-sown seeds and has become a dominant 
species ; crested dogstail extends itself in a similar manner. 
Cocksfoot, timothy, meadow foxtail, meadow fescue, rough- 
stalked meadow grass and golden oat grass have retained their 
hold on the land though meadow fescue and cocksfoot have 
diminished considerably during the last ten years. 

(4) The oft repeated statement that whatever kinds of seeds 
are sown the plants derived from them become crowded out in a 
few years by indigenous plants of the district, is untrue for this 
centre ; after nineteen years the botanical composition of these 
plots is totally different from that of old pastures on the same 
farm* 
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(5) Weeds do not establish themselves on land sown with 
suitable mixtures of grasses and clovers and adequately 
manured and grazed. Daisies, buttercups, yarrow, narrow¬ 
leaved plantain, and sheep s sorrel, though common weeds on 
grassland near, have not appeared on the plots. 

(6) There appears to be a tendency for all the plots to give 
approximately the same bulk of herbage after eighteen to 
twenty years, although the botanical composition of the plots 
remains distinct, the difference in this respect being dependent 
upon the kind and amount of seed originally sown, 

(7) The weeds which have appeared on these plots are soft 
brome grass, Yorkshire fog, ox-eye daisy, dandelion, cat’s 
ear {Hypochaeris radicata) and Crepis taraxacifolia^ these being 
most frequent upon plot 8. 

Thanks are due to Professor Pennington for the care he has 
bestowed on the management of the plots. 


SUGAR BEET AT THE UNIVERSITY 
FARM, CAMBRIDGE 

Arthur Amos, M.A., 

School of Agriculture, Cambridge. 

Since the establishment of the Government Subsidy for the 
encouragement of sugar beet, this crop has been grown on the 
University Farm at Cambridge for the purpose of keeping touch 
with and assisting in the development of the industry. Two 
successful crops, yielding in 1924 nearly 15 tons of washed beet 
per acre, and in 1925, 3 2 tons, have been grown, and the follow¬ 
ing records have been obtained. 

Influence of Subsoiling.—Subsoiling is generally recommended 
as an important part in the practice of growing sugar beet, 
though the necessity for this is disputed by Dowling.* There 
is at least a strong prima facie case for this practice in the 
Eastern Counties, where the depth of ploughing in recent years 
has generally been very shallow and where summer drought so 
frequently limits the yield of root and other crops. Accordingly, 
the larger part of the 3-acre field devoted to sugar beet in 1925 
was subsoiled at the time of ploughing. The field in question 
was of a gravelly nature and overlies a subsoil of gravel and 
sand at a depth of three to four feet. It was ploughed six 
inches deep at the end of January, and subsoiled an additional 
three to four inches at the same time. The part unsubsoiled 


♦R. N. Dowling; Sugar Beet from Field to Factory, p. 19. 
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was ploughed six inches deep only. At the time when these 
operation were in progress the land was sufficiently dry to 
enable the subsoil plough to burst up the subsoil instead of 
cutting through it, a condition which is obviously very important 
for this operation. Though the subsoil was compact and tight 
it contained no obvious pan. 

The crop was planted on May 8, and set out and singled in 
early June, care being taken that the work proceeded equally 
on the subsoiled and unsubsoiled parts. The season was very 
characteristic of the climate in the Eastern Counties, for a 
drought soon set in which was not finally dissipated till the 
fourth week in August, as the following schedule of rainfall 
indicates :— 

May 1*96 iDohas (-71 May 23) 

Juno 0*35 „ 

July 1-32 „ .. (-34 July 20) 

August 2*16 „ .. 058 August 23, 

•34 August 24) 

September 2-57 „ 

October 3*07 „ 

Droughty conditions prevailed therefore from May 24 
until August 23 with only one fall, July 20, exceeding one-fifth 
of an inch. Both crops, subsoiled and unsubsoiled, started 
equally well and continued to progress until the land began to 
dry up and the crops to feel the pinch of drought in July, 
when it became obvious to the eye that the subsoiled beets were 
making better growth of foilage, and, latcT, better growth of 
root than the unsubsoiled, with the exception of the one row 
of beets growing on the unsubsoiled area and adjoining the 
subsoiled ground. The appearance of this row suggested that it 
belonged to the subsoiled area. Doubtless this appearance was 
due to the roots of the sugar beet in this row growing laterally 
through the soil into the subsoilod area adjoining. Subsequent 
examination of the root-growth proved this to be the fact, for, 
at the time of lifting, a trench two feet deep was cut at random 
across the line intersecting the division between the subsoiled 
and unsubsoiled areas. Adhering soil was washed aw'ay by a 
fine jet of water, as recommended by the Howards,* from a pair 
of adjoining beets, the one growing on subsoiled, the other on 
unsubsoiled ground. Fig, 1 is a photograph of the root 
exposure in the trench after washing away the soil. It shows the 

* A. Howard, C.I.E., and Gabrielle L. C. Howard, M.A. : Report 
of the Imperial Economic Botanists to the Government of India, 1917-18, 

p. 17, 
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beet root on the right growing vertically downward into the 
subsoiled ground and forming a shapely root; whilst the root 
system of the beet on the left, growing over unsubsoiled land, 
is all verging in a more or less horizontal direction towards the 
subsoiled area on the right; 

In the middle of August, the drought was so severe that, 
during one or two very hot days, growth came to a standstill 
and the foliage on both plots wilted and collapsed upon the 
surface of the ground during the heat of the day. 

After the drought broke on August 23 the beets upon both 
areas recommenced active growth, those on the subsoiled area 
still showing to better advantage. Towards the end of September 
the beets on the subsoiled area, probably having exhausted all 
available nitrogen from the soil, began to ripen and their 
foliage to turn yellow, whilst the beets on the unsubsoiled area 
continued in vigorous growth with green foliage, and at the time 
when the plots were harvested the unsubsoiled beet gave the 
impression (falsely) of a better crop because thay had the greater 
growth of top. 

On October 27, five comparable plots from each area were 
lifted, topped, and washed, the average weight of roots and 
tops being shown in Table I:— 

Table T. 

Suhsoiled- Not Subsoiled 

Weight of roots 13*1 tons 12*0 tons 

Weight of tops 9-1 „ 11-3 

The table shows an advantage of 1*1 ton of washed beet in 
favour of the subsoiled area, and a disadvantage of 2*2 ton of 
beet tops.* If the time of lifting had been delayed till the end of 
November, doubtless the unsubsoiled beet would have made up 
some of the leeway. If, on the other hand, the field had been 
more fertile or more heavily manured, or the weighings had 
been made in early October, the advantage in favour of the sub¬ 
soiled area would probably have been still further accentuated. 

Yet another advantage was demonstrated in favour of the 
subsoiled area in the shape of the roots produced. Those grown 
on the subsoiled area were generally distinctly better shaped and 
produced a root system which was much less fanged than on 
the unsubsoiled area. The method of demonstration consisted 
in digging 100 roots at random from each area, cleaning the 
roots from dirt, and then arranging each set in order of merit 
according to shape. This was repeated on two occasions. In 
each case the subsoiled area gave about 75 per cent, of perfect 
roots, whereas the unsubsoiled area gave only 60 per cent., 

♦ The probable error in the case of tho subsoiled plot is 0*4 of a ton,* and in 
that of the unsubsoiled plot 0*6 of a ton. 
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and whilst the number of badly fangod roots on the unsub- 
soiled area amounted to about 15 per cent., those on the 
subsoiled area were negligible. The photograph, Fig. 2, 
illustrates these facts ; 4 beets were taken from each of the 
100 subsoiled and unsubsoiled roots after these had been 
arranged in order of merit for shape, the 13th, 38th, 63rd 
and 88th being taken in each case. The subsoiled roots are 
the 4 arranged at the top of the figure and the 4 unsubsoiled 
at the bottom. It will be noticed that 3 out of the 4 sub¬ 
soiled are perfect roots, whilst 2 of the 4 unsubsoiled roots 
are more or less branched. The objection to such fanged 
roots is not only that more soil adheres to them so that cartage 
and railage are more costly, but in the factory the side root¬ 
lets get broken off and classed as tare and are lost to the 
grower. 

The inference to be drawn from these observations would 
seem to be that, at any rate in a draughty season and when 
subsoiling is properly executed, the crop is enabled to obtain 
more moisture, and consequently to produce a larger crop, 
and in any case to produce roots which are better shaped and 
less wasteful in the factory. In addition to this, advantages 
are likely to accrue to succeeding crops in the rotation. 

Influence of Date of Singling. —Another portion of the same 
field was laid out to demonstrate the importance of early 
singling. Three dates of singling were practised ; the first 
on June 4-6, when the beet were very small, having no more 
than four leaves ; the second on June 15-16, when the beets 
were well grown, but without obvious overcrowding ; and 
the third on June 22, when the beets were obviously over¬ 
crowded. Five plots in each piece were marked out for 
lifting so that in any series the plots under comparison were 
situated as close as possible to each other. They were lifted, 
topped, washed, and weighed on November 8 and 9. Table II 
gives the average weight of roots and tops per acre in each 
case :— 

Table II. 

Weight of roots Weight of tops 

Singled June 4-6 .. .. .. 13-5 tons 9*7 tons 

Do. June 16-16 .. .. 12*9 „ 9*6 „ 

Do. June 22. 10*6 „ 8*2 „ 

The demonstration shows an advantage of 0*6 tons of 
washed roots, and 0*2 tons of tops, in favour of singling at 
the earliest possible stage as compared with ten days later, 
and an advantage of 2*9 tons of washed roots, and 1*5 tons 
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of tops, as compared with seventeen days later when the 
plants were obviously overcrowded.* The value of early 
singling is of course well-known, but it cannot be too greatly 
emphasised in these early stages of the industry in this 
country. 

Utilisation of the Tops. —^After the sugar beet have been 
lifted and roughly freed from dirt, the tops are cut off and 
the roots sent to the sugar factory. The plane of section 
for topping, as defined by the factory, should be just below 
the lowest bud, formed in the axil of the lowest leaf. Any 
part of the crown left on the root above this plane is cut off 
during the sampling, weighed, and the percentage of such 
crown is assessed and treated as part of the tare. From the 
grower’s point of view, therefore, it is important that the 
top be severed at the correct plane. 

In order to ascertain what proportions of unnecessary 
crown were actually being sent in to the factory, a record of 
twelve truck loads handled at the Ely Beet Factory, was taken 
by Mr. G. F. Kingston, B.A., on November 27, and is shown 
in Table III, together with the records of six tnicks sent 
in at different dates from the University Farm and tared in 
the ordinary way at the Factory. 


Table III.-— Take fkom Certain Samples op Sugar Beet. 





Percentage 

Pei'centage 

Percentage 



Sample No. 

Tare 

Tare 

Total 




of dirt 

of crown 

Tare 

1 

froiii Chatteris 

20 

00 

2*0 

2 

>» 

Prickwillow 

140 

M 

1.5*1 

3 

ff 

Sohain 

230 

P5 

24*5 

4 

»* 

Ford ham 

180 

2-3 

20*3 

5 

♦♦ 

Soham 

130 

2*4 

15*4 

S 


Soham 

8-0 

2*9 

10*9 

7 

>» 

Somershani 

50 

3*1 

8*1 

8 


Soham 

50 

4*1 

9*1 

9 

»» 

Soham 

5*0 

4*3 

9*3 • 

10 


Soham 

16*0 

5*7 

21*7 

1) 

» 

(Chatteris 

16*0 

6*8 

22*8 

12 


Warboys 

11*0 

7*6 

18*6 

13 

9» 

Cambridge 

60 

2*0 

8*0 

14 

»» 

ff 

10*0 

4*0 

14*0 

15 

t» 

ff 

10*0 

4*0 

14*0 

16 

ff 

ff 

8*0 

2*0 

10*0 

17 

tf 

ff 

11*0 

4*0 

15*0 

18 

>» 

ff 

12*0 

2*0 

14*0 

Average of 18 samples 

10*7 

3*3 

14-0 

The 

first twelve samples in the 

table were 

taken from 

sugar 

beet produced 

in the fenland area roimd Ely, and 


♦ The probable error is about 0*4 of a ton. 
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were grown on either fenland or skirt ’’-land soils. The 
last six samples were grown on the University Farm, Sample 
No. 16 being grown upon a clay loam and the remainder 
upon a light gravel soil. 

From the table it will be seen that the variation of dirt 
tare was between 2 per cent, from Sample No. 1 from Chatteris, 
to as high as 23 per cent, from Sample No. 3 from Soham. 
It is interesting to record that Sample No. 16, grown upon a 
heavy clay loam at Cambridge, only gave a tare of 8 per 
cent., though lifted in November when the land was sticky 
from frequent night frosts. This low percentage of dirt tare 
was due to careful treatment after lifting. These roots were 
for the most part lifted by handforks, since the ground was 
too sticky for the usual design of beet-lifter, but it is interesting 
to record that four rows which were left for purposes of 
demonstration with Maynard’s new design of lifter, were 
pulled up from the sticky ground by this lifter with great 
success, and were left by it on top of the ground very much 
cleaner than those pulled by hand and fork. After being 
lifted the sugar beet, with tops still attaehed, were either 
stacked in small heaps or in long rows, in each case with the 
tops protecting the outside of the heap, and left for a week 
or ten days. At the end of this time and on a dry day the 
earth had weathered and easily chingled ” off when the 
roots were knocked together. 

The percentage tare of crowns varies in the table betwccm 
0 per cent, in the case of Sample No. 1 from ChattcTis, to 
7-0 per (?e^iit, in Sample No. 12 from Wfirboys. The samples 
from the University Farm varied between 2 and 4 per cent. 

In cases where the tops are simply ploughed into the ground 
as a green manure, the loss resulting from the unnecessary 
top sent in is not very great. It entails a little more cost for 
carting and transport and it results in a slightly lower return 
of percentage of sugar, because, although the crowns are 
cut off at the factory when estimating the tare of the crown, 
the sample for estimating the percentage of sugar is taken 
from the sugar beet roots after these have been washed, but 
without the crowns removed. Now the percentage of sugar 
in the crowns is less than in the roots, and therefore the per¬ 
centage of sugar from the sample taken as above is lower 
than that in the root alone. A grower who sends in much 
crown loses on his sugar percentage. 

If the tops can be utilised as feed for sheep, cattle, or pigs, 
then the loss entailed by sending to the factory unnecessary 
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crown m considerable ; thus 7 per cent, of crown (as in Sample 
No. 12), if referred to a lO-ton crop, is equivalent to 14 cwt. 
per acre of sugar beet crown. This is shown, by comparing 
analyses of sugar beet crown with mangolds in Table IV, to 
be equivalent to about 30 cwt. of mangolds per acre. 

Table IV.—Analyses of sugar boot crowns, sugar beet toi)S, sugar 
beet tops ensiled, and mangolds. 



1. Crowns 

2. Tops 

3. Tops 
ensiled 

4. Mangolds 


per cent. 

per cent. 

per cent. 

per cent. 

Albuminoids 

2-0 

2-4 

2*9 

1-0 

Carbohydrate 

. . 18-0 

9-3 

8-0 

90 

Ethor extract 

•2 

•3 

•3 

•1 

Fibre 

1*4 

2-5 

2*5 

•7 

Ash 

•8 

40 

4-8 

•8 

Water 

.. 77*6 

81-6 

81-5 

88-4 


Table IV gives the comparative analyses of (1) the crowns, 
which are cut off and classed as tare at the factory ; (2) the 
tops as left on the field, the composition of which will vary 
according to the plane of section ; (3) the same tops ensiled, 
and (4) an average sample of mangold. It will be noticed 
that the crowns contain approximately double the food 
constituents of mangolds, and constitute therefore a valuable 
food to any farmer who can feed them to stock. Since the 
factory places no value upon them it is most important to 
see that as little as possibk*. unnecessary crown is left attached 
to the root when th(^ tops are cut off. It is not impossible 
that some simple imj)lement might be designed to sever the 
tops moix^ accurately than the primitive chopper or sickle 
generally used, and if so would be in considerable request. 
The tal)l(‘ also shows that the tops have a composition some¬ 
what similar to that of a mangold root. 

Feeding Sugar Beet Tops to Sheep. —Sugar beet tops may be 
folded with advantage to sheep, especially when fed in con¬ 
junction with some other feed. Three acres of such tops 
from a crop which yielded 11 tons of washed root have been 
fed to the University flock of 135 Suffolk ewes, lambing in 
January, between November 21 and December 18, a period 
of 27 days. At the time of lifting, in mid-November, the 
weight of tops amounted to about 8 tons per acre. This is 
equivalent to about 14 lb. per ewe per day, but of course the 
sheep did not clean all the leaves up completely, especially 
when cut off some time previously, though they ate with 
great relish the crowns and any root which had been acci¬ 
dentally missed. The ewes had a run on the grass and half 
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a pound of hay per head each day, and were folded upon the 
tops at night, thus the tops constituted approximately half 
their daily food. During the period the ewes obviously 
improved in condition and the nature of the dung indicated 
that digestion was all that could be desired. One caution 
should, however, be given in respect of such folding of sugar 
beet tops, namely, that the tops be not allowed to become 
too much dirtied with soil on sandy land, lest this be con¬ 
sumed in too large a quantity and collect in the stomachs of 
the sheep. This has been known to cause death. If a little 
care is exercised at the time of topping and carting such 
danger need not be great. 

Sugar Beet Top Silage. —On the Continent sugar beet tops 
are largely made into silage in clamps, but this silage is often 
very sour. On a small scale, in 1924, two cartloads of beet 
tops were successfully made into silage in a small experimental 
silo, and the resulting product was readily consumed by 
cattle. A similar quantity of beet tops, mixed with chaffed 
straw, were also ensiled for the purpose of making a drier 
silage, and resulted in a much less satisfactory product. It 
was very sour and unpalatable. Further observations in the 
making of beet top silage are in progi^ess. 


THE BEE RESEARCH INSTITUTE AT 
ROTHAMSTED 

D. Morland, M.A., 

Rotkamsted Experimental Station. 

In this country, bee-keeping was possibly more general 
in the old skep days than at present, but it must be admitted 
that, on the whole, the bee-keeper of to-day takes a more 
lively and intelligent interest in his bees than did his pre¬ 
decessor. The movable comb hive has had much to do with 
this change, while the diseases of bees — Foulbrood, and 
in more recent years the “ Isle of Wight outbreak—^have 
helped to centre the interest of bee-keepers on the scientific 
aspects of their subject. 

Research and Bee-keeping. —Government interest in scientific 
research as applied to bee-keeping may, for practical purposes, 
be said to date from the time when bee-keepers made their 
appeal for help in the fight against the so-called “ Isle of 
Wight” disease. The work of the Cambridge investigators, 
which demonstrated the existence of Nosema disease in 
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England, was carried out under the Board of Agriculture. 
Subsequently, Dr. Rennie and his collaborators made the 
discovery of the parasitic mite now recognised as the cause 
of the greater part of our losses of adult bees. This work 
was made possible owing to the interest taken by Mr. A, H. E. 
Wood of Glassel, and was carried out under the auspices 
of the Scottish Board of Agriculture. 

Of Bee-k(^eping Rc'search Stations abroad, there are, in 
the United States, the Bee Culture Laboratory near Washington 
under the Dejiartment of Agriculture of the Federal Govern¬ 
ment, and numerous problems are being investigated at 
the Agricultural Experiment Stations of the various states. 
Germany has the Bee Garden and Laboratory at Erlangen 
under Dr. Zander, and Prance has now a Bee Institute at 
Cagnes in the charge of M. Vincens. 

Bee Research at Rothamsted. - Under a grant from the 
Development Fund a Bee Re.search Institute was started at 
Cambridge in 1919. The Institute was moved to Rothamsted 
in 1922, and is attached to the Entomological Department of 
the Institute of Plant Pathology. The writer was appointed 
to take charge in the spring of 1923. 

At Aberdeen, diseases of the bee are the subject of study ; 
at Rothamsted research is directed towards bees in a state of 
health, and problems of practical bee-keeping. Up to the 
present, attention has been mainly directed to two problems : 
namely, the use of metal combs, and the question of the 
direction of the combs in relation to the entrance of the hive. 

Metal Combs. —As regards the first of these problems : the 
reason may not at first be apparent why naturally-built wax 
combs are not sufficient for the needs of the modern bee¬ 
keeper. The movable comb quickly led to the invention of 
comb-foundation which serves for a mid-rib to guide the 
bees in building their combs. The liability of plain wax 
foundation to stretch and even to break down while being 
built out, and the strain put on combs when the ordinary 
centrifugal honey extractor is used at high speeds, quickly 
led to a desire to reinforce the wax. 

Metal semi-combs are an elaborate attempt to achieve this, 
and it was further thought that the immutability of the cells 
would cause bees to make perfect worker combs, and so 
restrict the rearing of drones, while it was claimed that the 
saving in wax secretion necessary to complete the comb would 
compensate for the higher initial price of the artificial product, 
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and further, that the wax moth would be unable to damage 
these combs. 

The experience with metal semi-combs alf Rothamsted 
has not been satisfactory. The bees only complete these 
combs at all when there is a good honey-flow, and then only 
the strongest colonies seem able to do so. The cgg-lajdng of 
the queen becomes restricted and patchy, as though she were 
failing through age. If a single comb of wax be left in the 
brood-chamber, brood-raising will be almost wholly confined to 
it in preference to the metal semi-combs. Far from economising 
food owing to the saving in wax secretion, stores rapidly used 
as fuel to keep up the temperature of the hive. It has been 
said that a strong colony comiiletely filling a brood-chamber 
will completely envelop the combs and there will be no loss 
of heat by conduction of the metal. One can imagine this 
being so where the combs of the brood-chamber are entirely 
filled with brood, which in actual fact is rarely the case, and 
which 1 have never known to be even approximately so 
where mental combs are used. What actually occurs, however, 
is that the metal semi-combs conduct heat from the cluster 
much as do the radiating fins on the cylinder of an air-cooled 
internal combustion engine. 

It may be said then that, as far as our experience goes at 
present, metal semi-combs are imsuitable for use in this 
climate. Their use tends to an undue consumption of food 
in order to maintain the hive temperature both in summer 
and winter. At the same time brood-rearing is diminished 
partly, no doubt, owing to the difficulty of keeping up the 
temperature of the brood nest, and in consequence the popula¬ 
tion decreases. The result is weakenc'-d colonies, consisting 
of aged bees, which seem to be more liable to be attacked by 

Isle of Wight ’’ disease, and less surplus honey than one 
would get from a normal colony working on wax combs. 

A point noticed in this connection was the case of a 
faulty batch of metal semi-combs in which the cells were 
slightly too small. The bees, being unable to tear down the 
metal walls, attempted to revise the pattern by leaving out a 
portion of a row here and there and overlapping from above 
and below. Where a wax cell was thus badly out of register 
with the metal below a false bottom of wax was built and the 
cell lengthened to the requisite amount above the general 
level. (This lengthening is also frequently to be seen over 
the row of cells which contains the horizontal strengthening 
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wire.) The result was a very uneven comb somewhat similar 
in appearance to the combs of a drone breeding colony. This 
matter of sift* of cell opens up the question whether the 
embossed bases of commercial wax-foundation arc equally 
suitable for all races of bees. 

Used in the supers, the m(‘tal semi-combs arc much less 
readily occupied than are fully-built wax combs, less even 
than frames of comb foundation. In the extractor they are 
of course practically indestructible, and it is ])Ossible that in 
warm climates with heavy flows of nectar there might be 
advantage in their use, particularly in localities where very 
thick honeys similar to that of our heather, such as the 

manuka ” honey of Now Zealand, have to be dealt with. 

Position of Combs.-—The second problem is that of the 
position of combs relative to th(^ entrance to the hive. 
Naturally-built combs in skeps and in bee trees give us no 
reliable data to go on. A proportion of su(‘h colonies havi‘ 
combs hanging curtainwiso across the entrance ; otlu'r ( olonies 
have them at right angles so that the sj)aces between the 
combs communicate directly with the oubside ; and, again in 
other cases the combs run in a diagonal maiincT, or are irregular 
in shape and direction. Th(^s(> (‘ouditions seem to dc'pend rather 
on the shape of the spaces available to the be(\s for comb 
building, and more particularly on the nature of the support 
from which the combs hang. 

It has been stated that the curtain-like arrangement, 
where the combs run parallel with the front of the hive, 
affords greater protection from draughts and is consequently 
warmer in winter while at the same time it is said to be liable 
to become too hot in summer. This has earned for it in 
Germany the name of “ Warmbau-stellung ’’ and has been 
referred to by English writers as “ Warm-Way.’' In Germany 
it is looked upon as the natural arrangement for the tall 
combs which are sometimes used in that country. On the 
other hand, in England it is used not only with the British 
Standard Frame which has a length greater than its height, 
but chiefly by usits of the ‘‘ Long Idea ” type of hive, having 
a brood chamber of many combs hanging transversely, so 
that it is comparatively deep from back to front. The con¬ 
verse arrangement, w^here the combs are at right angles to 
the front of the^hivo, is said to allow freer ventilation, and 
on that account to be colder in winter and cooler in summer, 
while at the same time causing less hindiance to ingress and 
egress from the hive during the active season. This is pro¬ 
bably the more common arrangement in this country, while 
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it is almost universally used in the great honey-producing 
countries of the world—^North America, New Zealand, and 
Australia—since the Langstroth hive is of this type. Up 
to the present nothing very definite can be said as to the 
results in this direction. 

Methods.- ' In the course of this work it has been necessary 
to take a laige number of temperature readings within the 
cluster of bees, both in summer and winter, and that with 
the minimum of disturbance. For this purpose the Electric 
Thermocouple has been used in place of ordinary mercurial 
thermometers. Thermocouples of copper and “ constantan 
wire, soldered together, were embedded in the comb- 
foundation and l(‘d separately along the top bar of the frame 
to terminals in the outer wail of the hive. At any time it 
is possible to read the temperature by connecting a galvano- 
met<T to these terminals, and without any disturbance 
of the bees. 

The (‘xperimentai hives arc weighed at intervals and a 
hive is kept permanently on scales under cover. This hive 
is weighed three time's daily to the nearest quarter of an ounce, 
and affords an indication of the state of the nectar flow, and 
of the eff('ct of weather. 

Further Experiments. —Further experiments are being 
planned to deal with the question of syrup feeding for winter 
stores. Also, in connection with the question of tem- 
peraturt^ and the position of combs, a study of ventilation 
will be made, which it is hoped may throw some light on the 
problem of moisture within the liive. Single-walled, double- 
walled and packed hives are being used in the experiments, 
and it is hoped that facts will come to light as to the value 
of packing and of the advantage, if any, of the doublo-walled 
type, in our chmatc, over single-walled hives. For the 
presemt, work has been confined to the British Standard 
Frame, because it is generally used in this country. In order 
not to complicate results, a single race of bee has been used— 
the Italian—as this appears to be more suitable for experi¬ 
mental purposes than others. It will be necessary to bear 
this in mind in interpreting results. 

In conclusion it is necessary to remind bee-keepers that in 
spite of precautions there is a great tendency for individual 
colonies of bees to vary : so much so that diflterences in per¬ 
formance due to experimental conditions may easily be 
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masked. It will therefore be necessary to continue obser¬ 
vations over a number of years under varying conditions 
as to weather and nectar-flow, and with larger numbers of 
colonies, before it will be possible to come to any definite 
conclusions. Finally, bee-keepers must make due allowance 
for climate and race of bee when applying such results to 
their own conditions. 


THE CONTROL OF APPLE SCAB 

N. B. Bagenal, Imtrucior in Cominercial Fruit Growing^ 
Kent County Council; W. Goodwin, E. S. Salmon, and 
W. M. Ware, Research Department, South-Eastern Agri¬ 
cultural College, Wye, Kent. 

HE following article gives an account of s])raying experi¬ 
ments against apple scab which were carried out during 1925 in 
a commercial iflantation at Egerton, Kent.* The trees sprayed 
were bush trees of the variety Bismarck planted in 1915, on 
stiffish loam, at 14 ft. square, and were the same as those 
used in the spraying cxj)eriments in 1923 and 1924, the results 
of which have already been published in this Journal. f The 
three rows of Bismarcks (containing ninety-five trees) used in 
the experiments were separated from each other by rows of the 
variety Lane’s Prince* Albert, which gave protection from 
accidental spray drift. The scheme of experiments in 1925 
differed in some respects from that of 1923 find 1924, the 
plots being arranged so that groups of trees received respec¬ 
tively either two or three applications of Bordeaux mixture or of 
lime-sulphur, while one groiij) was sprayed with lime-sulphur 
plus lead arsenate, applied three times. An imiu'ovement on 
the scheme adopted in 1923 and 1924 was also made in having a 
larger number (twenty-five) of unsprayed (control) trees, which 
were so distributed that some were present in all the three rows 
of trees that were sprayed (see Table II). 

The spraying was carried out with a 4-ft. brass rod fitted 
with the Drake and Fletcher “ Mistifier ” nozzle provided with 
the smallest disc, viz., number 0. The spraying machine 
(Weeks and Son) was provided with a lead consisting of one 

* This opportunity is taken of thanking Captain R. D. Scoble-Hodgins 
for allowing the experiments to be carried out on his trees, and for kindly 
providing the necessary apparatus. 

'f Jour. Min, of Agric,, XXXIT, May, (1925), pp. 137-149. 
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60-ft. length of rubber hose-piping and the power was supplied 
by a small 2 h.p. Emerson-Brantingham petrol engine. The 
spray was applied at a pressure of from 100 to 120 lb. ; at the 
different applications from f to gallons of the spray-fluid 
were used on each tree. All the spray'ing was carried out 
by one person,* so as to ensure uniformity of treatment for 
each tree. 

The spray-fluids used were Bordeaux mixture, lime-sulphur, 
and lime-sulphur plus arsenate of lead. The chemical compo¬ 
sition of the brand of lime-sulphur used, viz., Sullinette,'* 
was found to be as follows : Sp. gr. 1*30, polysulphide sulphur 
19-34 per cent. Swift’s arsenate of lead paste was used ; the 
analysis of a number of samples showed that the material con¬ 
tained 15-87 per cent, of total arsenic oxide (As^Or,), of which 
0-158 per cent, was water-soluble. As regards the lime-sulphur 
plus arsenate of lead wash, the manner of mixing the two con¬ 
stituents was as follows :—1 gallon of the concentrated lime- 
sulphur was mixed with 28 gallons of water, the further gallon 
of water—i.e., 1 : 29—being used to make the lead arsenate 
paste (I lb. 3 oz., equivalent to 4 lb. k'ad aT'sonate paste to 
100 gal. wash) into a thin cream. The diluted lime-sulphur 
and lead arsenate were then mixed together and fit once trans- 
fern'd to the sprfiy tfink. The Bordeaux mixture was made 
on the formula : 8 lb. co])f)er sulphate, 81b. quicklime, 100 gal. 
water. The lime-sulphur solution consistc'd of one gallon of 
the concentrate fulded to 29 gallons of water. 

The first application was made, on May 4, when tluj blossom- 
buds were well forward and showing pink. No niin fell during 
or immediately after the operation ; the sky was overcast, and 
a fresh wind blowing. The second applicfition took place on 
June 4. At this datef the petals had all fallen and the fruit 
was already in. in diameter. The weather conditions were 
cloudless sky, hot sunshine and very little wind. The third 
spraying was carried out on June 23 ; the weather was cool and 
cloudy, with no sunshine, and an occasional breeze. 

Biological Observations.— (a) Incidence of “ Scab.'" —On 
April 7, all the trees used in the experiment had been examined 
and had been found to be practically free from scab-pustules 
on the young wood.J On June 4, an inspection was made 

* N. B. Bagenal. 

t A better date for the second spraying would have been fully a week 
earlier; other engagements in the county, however, made June 4 the 
earliest date available. 

t For further details on this point see; Salmon, E. S, and War§, 
W.M», in Journal of Pomology, IV, June (1925). 
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of all the trees previous to the application of the sprays given 
that clay. Twenty-one of the twenty-five unsprayed (control) 
trees showed a long-established attack of scab on the older 
leaves, which were, very generally, in the sooty ’’ condition. 
The newer foliage was affected only slightly, but a few of the 
larger leaves were either plentifully spotted or were becoming 

sooty,Owing to the fact that the newer foliage was more 
abundant, also more conspicuous and on the whole fairly clean, 
these control trees might well have been described by any 
grower as in healthy condition, the older infected leaves being 
often hidden by fresh growth. It was evident, however, on 
closer examination that a severe attack of scab was developing. 
Of the remaining control trees, all in Row 3, two were only 
very slightly attacked and on the other two no scab was foimd. 

Of the fourteen trees about to be sprayed with Bordeaux 
mixture twice, ten were free from scab and the remainder 
showed only a few older and a few younger leaves to be spotted. 
No scab was found on the trees destined to receive three 
applications of Bordeaux mixture, except on two where a few 
spots occurred. 

Of the fourteen trees about to receive lime-sulphur twice, 
twelve showed their older leaves commonly sooty ’’ or even 
starting to shrivel up under the attacks of scab, while many 
of the }"ounger leaves wx^re also becoming spotted or lined with 
scab along the veins. The first scab attack on the young fruit 
was noticed on one of these trees. On the remaining two trees, 
scab attack was found on the older blossom-truss foliage, but 
to a less extent; and the younger leaves wen^ quite healthy. 
There was a remarkable diminution in the amount of scab 
present on the trees receiving three aj)j)lications of lime-sulphur. 
The fungus was rare, but here and there an older leaf was found 
in a “ sooty ” condition. In two cases it was noticed that some 
older leaves, which had evidently been missed by the spray, 
were heavily attacked. Three instances of the fungus 
apparently continuing to develop on the surface of lime-sulphur 
deposit were noticed. 

A similar absence of scab was recorded from the trees 
receiving three applications of lime-sulphur and arsenate of 
lead. Either the tree was quite healthy, or only two or three 
spots were to be found on the foliage. Leaves in the “ sooty ’’ 
condition were noticed on one or two leaders which had been 
missed by the spray. 

From the above observations it would appear that the first 
spraying (on 42 trees), whether with lime-sulphur or Bordeaux 
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mixture, had effectively protected the foliage, and this was 
borne out by the contrast afforded by the unhealthy condition 
of the trees about to receive lime-sulphur t\\ ice but as yet un¬ 
sprayed, and of the control trees (total 3.S). On the other hand, 
the fourteen trees about to receive two aj)plieations of Bordeaux 
mixture were almost entirely healthy, although not yet sprayed. 

A second inspection of the plantation was made on June 23, 
immediately before the third spraying was carried out. The 
previous fortnight had been hot and sunny, and there were six 
to eight inches of new growth on th(‘. leaders and laterals 
(“ breast wood The fruit had now grown to 1J in. in dia¬ 
meter, and it was noticed that a slight djop was taking i>la(’e, 
probably a natural thinning of the smaller fruit, the diameter 
of which was about A in. TJie stalks of sueli fiuits wviv 
yellowish in colour. 

Taking the trees in the same order as ladore, tiiosc* unsprayed 
(controls) showed a very genend attaelv of scab ; tlie greater 
part of the foliage was spolttnl, and on diff(‘rent trees the 
number of “ sooty ’’ leaves, at a jough estimate, varied from 
about one-twentieth to one-tliird of the total foliag(\ Most 
of the fruit was already scablx'd. (Vaeks u[) to half-an-inch 
long, as a result of scab, were noticed on several ai)p]es. As 
evidence of the progress of the disease, it- was noted that- the 
sixth or seventh leaf from the youngest one on the new groA\ih 
was attacked. Eight of the tw(mty-fivo control tnnvs, liowever, 
were only slightly attacked and their fruit was moderately 
clean. These were all in How 3. Tlu* second group (Bordeaux 
mixture twice) was clean or only slightly alh'cted. Tht* leaves 
were well covered with Bordeaux mixture and tlu*re Avas no 
scorch. It was noticed that several fruits were si)otted with 
scab and that the leaves liigh u]) on the leaders were liej c- ajid 
there affected. On the whole, the youngest foliages was still 
clean. The next group (Bordeaux mixture three times) w as 
even more healthy than the last; there w as very littk^ scab to 
be seen. Occasionally a few leaves, near the tips of branches 
were spotted or even “ sooty,’’ but the greater j)art of the foiiag(‘ 
was clean. The fruit, however, was occasionally scabbed. A 
natural thinning of small apples w^as noticed in this group. 

Twelve of the trees receiving two applications of lime-sul 2 )huT 
were noticeably scorched. In bad cases, one-half or mon' of 1 he 
leaf was of a red-brown colour and a slight leaf-fall w^as 
noticed. On all the fourteen trees the foliage w'as fairly healthy, 
but some leaves where the spray had missed were either 
‘‘ sooty ” or were spotted with i)ale areas of scab. Tlw. fruit Avas 
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generally clean, but occasionally scabbed, and was then starting 
to crack. A drop of small apples from the crowded trusses was 
taking place. The younger foliage was not yet badly scabbed, 
but a few spots were starting on the lowest leaves of the new 
growth. 

In the next group, receiving three applications of lime- 
sulphur, nine of the fourteen trees were slightly scorched and 
there was a little leaf-fall, whereas on the remaining five trees 
there was no scorch or, at most, a reddish-brown spotting. 
Both here and in the last group the most prominent feature was 
that the leaves were marked with light yellow-green spots of 
scab, showing through the lime-sulphur or appearing where 
there was no spray deposit. The new growth and the fruit was 
clean or had only a few spots. 

No serious scorching injury was evident on the trees of 
the last group (lime-sulphur plus lead arsenate), and what little 
occurred was limited to the margins of about three-quarters of 
the foliage on one tree, to the margins of injuries caused by 
the “ case-bearer ’’ insect on another, and to about a dozen 
leaves on each of two other trees. Scab was general in the 

pale spot ” state described above, and leaves were only rarely 
seen in the “ sooty condition. The new growth was healthy 
and the fruit only slightly atta(‘k('d. 

(b) Fruit Drop .—On July 20, the plots were examined to 
ascertain whether any dropping of the fruit had occurred as a 
result of spraying. All apples measuring from | in. to about 

in. in diametfU', found on the ground under each tree, were 
counted (Table I), together with the number of apples gathered 
from the trees at the final picking. The fallen fruit did not show 
evidence that any general attack by insects (such as sawfly 
or codling moth) had caused an appreciable drop. 

In Bow 1 the greatest percentage drop was from the five trees 
sprayed with lime-sulphur plus arsenate of lead (29-8 per cent.), 
though from the imsprayed (control) trees the drop was not 
much less (26*5 per cent.). Trees having two and three 
applications of Bordeaux mixture respectively showed a per¬ 
centage drop below that of the unsprayed trees, hence it would 
appear that no damage had been caused by this spray. 
Similarly, but in contradiction of the results obtained in 1924* 
no damage could be attribxited to lime-sulphur whether 
applied twice or thrice, since, from the trees so treated, the drop 
was 08 low as 12*2 per cent, and 8*0 per cent, respectively. 


* Jour. Min. of Agric., XXXil, p. 146 (1925). 
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Stonebridge Green Farm, Egerton ; Spraying Experiments, 1926 
Table I.—Showing the percentage of “ dropped ” apples. Bismarck variety, July 20, 1925. 
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Jn Row 2 where there were only four unsprayed trees, these 
show^ed the greatest drop (40 per cent.). This wry high figure 
was due to the drop being over 50 per cent, with each of two of 
the trees. None of the s])rays used w as associated with more 
than 17*9 per cent. drop. Here again, the proportion from the 
five trees sprayed with lime-sulphur w as very low (8*5 per cent.). 

With regard to Roiv 3, the unsprayed trees again showed the 
greatest drop (22-9 per cent.) and, of the others, those sj^rayed 
with lime-sulphur twice and thrice showed only 5*7 per cent, 
and 12*0 per cent. 

It seems reasonable to sui^pose that the intensity of scab 
attack is likely to vary little throughout any one row of a 
susc(‘ptible variety, such as Jhsmarck, Hanked by rows of the 
more resistant Lanes’ Ihince Albert, and therefore a comparison 
such as that given above, of the dn^p found in difierent sections 
of each row is likely to iJf’ovide the best basis on which to judge 
the effects of the si)rays used. 

If, however, all the fourteen trees whi(*h had the same spray 
tn^atmtmt (iji wliat(‘viT rows they wen^ situateil) are compared 
as H'gards drop w^ith any other set of fourteen, or with the 
twT‘nty-live control tr(‘es, a grt^ater crop of apples is available 
from wlihdi to cuihailate the p(Tcentage figures. These per¬ 
centages arc' givc'ii at the foot of Ta})]e I, and they confirm the 
results already obtained (whcni thc^ comparison is made within 
the row). 

Thus, from the uns])rayed trees, with a total of 4,402 apples 
there was a drop of 20-5 pen* cc^nt., and from those sprayed with 
lime-sulphur plus arsc'iiate of lead (4,470 api)]es) a drop of 
22*7 per cent. With Bordeaux mixtine, twdee and thrice, the 
drop was 18*8 ]K'r cent, and 20*2 per cent, respectively ; and 
with lime-sulphur, twdee and thrice, it was as low'^ as 8*4 j)er cent, 
and 9*1 per cent, respectively. 

Some evidence obtained in 1924 indic'ated that the lime- 
sulphur wash, both alonc' and with Ic'ad arsenate, caused a 
dropping of the young fruit. It is clear from the results 
recorded above that no such evidence can be gathered from the 
data collected in 1925 ; and it appears safe to conclude that 
in this season none (3f the sprays used caused an abnormal 
dj-opping of the fruit. It is at present impossible to explain 
the reason for the percentage of “ drops ’’ being the lowest in 
the case of trees sprayed with lime-sulphur. The very different 
observations in two consecutive seasons indicate that dropping 
of the fruit is a complicated phenomenon necnling a thorough 
investigation by the pornologist. 
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The Crop Graded for Scab.— The 95 trees used in the 
experiments produced a crop of approximately 70 bushels, the 
total weight being 1 ton 7 cwt. 4:5 lb. The crop was picked 
from each plot separately, and the aj^ples were graded by 
hand,* according to the amount of “ scab present, into 
three classes ; Grade 1 (ionsisting of apples entirely free from 
scab ;*}• Grade II of those apples in which the scab spots were 
few or many, but which were not unmarketable; and 
Grade 111, of those apples which were so cracked or disfigured 
by scab eas to be unmarketable. The number and the weight 
of fruits from each tree and plot were ascertained, and the 
results are shown in Table IL 

It will bo best to coTisider them under thi’ce headings :—(1) 
the fungicidal effect of th(‘, thr(‘e spray-fluids used ; (2) the effect 
of three apiflications of each fungicide as compared with two 
applications ; and (3) any injurious effects resulting from th(i 
spray-fluids used. 

(1) Bordeaux mixtures a.j)plied tliTC'c times gave the most 
complete control of scab. In Row 1, where the unsprayed 
trees gave only 13-1) per cent, by numberJ of scab-free apples, 
with 24*5 per cent, of unmarketable fruit, the sprayed trees 
gave 74 per cent, both by iiumbcir and weight of scab-free 
apples and only 0*7 per ctuit. of unmarketabk^ fruit. In Row 2 
the unsprayed trees gave 18-1 per cent, by number of s(‘ab-fr('e 
apples and 27*1 per cent, of unmarketable fruit, while the 
sprayed trees bore 80*1 per cent, of scab-free apples, wdth 
only 1*4 per cent, of unmarketable fruit. 

The next most efficacious sj)ray-fluid was lime-sulphur plus 
arsenate of lead, applied three times. In Row 1 the sprayed 
trees gave 69*3 per cent, by number of scab-free aj)ples, with 
1*2 jjcr cent, of unmarketable fruit. In Row 2 the sprayed 
trees gave 72*9 ])er cent, scab-free ap])les, with 1*9 i)er cent, 
of unmarketable fruit. 

Lim(‘-sulphur alone, applied three times, was not so effica¬ 
cious ; in Row 1 only 55*2 per cent, of the apples were free 
from scab ; in Row 2 the percentage was 68*9. 

’’ All the grading was carried out by the same two persons. 

t Whilst from the commercial standpoint those apples were free from 
'-'•ab, as iiianj^ as throe very minute sjuds on an apple (each not larger 
than the head of a pin), were not consiflured sufficient to reduce that 
fruit to the level of Grade JI. 8iich cases wore numerically very small. 

% The percentages obtained by weight approximate very (dosely to 
those obtained by number. 
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Interesting results showing the efficacy of Bordeaux mixture 
were obtained also from Row 3. Here the percentages of scab- 
free apples were :—^from the unsprayed trees, 26*9 ; from the 
trees sprayed twice with Bordeaux mixture, 72*5 ; sprayed 
three times with lime-sulphur and lead arsenate, 59*8 ; sprayed 
three times with lime-sulphur, 51* ], and sprayed twice with 
lime-sulphur, 46*4. 

Taking the unsprayed trees, row by row, and comparing the 
amount of disease present on the crop with that on the crop 
from sprayed trees m the mme row, we obtain figures which 
show in the plainest way possible the good results derived 
fron spraying. In Rows 1 and 2 a quarter of the crop as com¬ 
pared with one-tenth (to take the most unsuccessful sprajdng 
result) was in an unmarketable condition, owing to the amount 
of scab ; in Row 3 there was less disease, 13*2 per cent, by 
number being in an unmarketable condition. In this row, 
however, only 26-9 per cent, of the apples were free from scab, 
whereas the percentage of healthy apples in the crop from the 
trees in the same row, sprayed twice with Bordeaux mixture, 
was 72*5. 

(2) The advantage of spraying three times instead of twice 
is shown very cleai ly both in the Bordeaux mixture and in the 
lime-sulphur plots. In Row 1, the trees sprayed twice with 
Bordeaux mixture gave only 51*2 per cent, of scab-free apples, 
while 2*4 per cent, were unmarketable ; in the same row, the 
crop, from the trees sprayed tliree times with Bordeaux mix¬ 
ture, gave 74*6 per cent, of scab-free apples and only 0*7 per 
cent, of unmarketable apples. Similarly, in Row 2, the twice- 
sprayed trees gave 53 per cent, of healthy a]>ples and 8*6 per 
cent, of unmarketable fruit, whilst the trees sprayed thrice 
gave 80* 1 per cent, of healthy apples and 1-4 per cent, of 
unmarketable fruit. In the case of Bordeaux mixture, then, 
the additional early spraying given in May resulted in an 
increase of scab-free apples of 23 per cent, in Row 1, and of 
27 per cent, in Row 2. 

With lime-sulphur, the trees sprayed twice gave, in Row 1, 
29*6 per cent, of scab-free apples with 10*3 per cent, of un¬ 
marketable apples ; whilst the crop from the trees sprayed 
three times gave 55*2 per cent, of scab-free apples, with 7-4 
per cent, of unmarketable apples. 

In Row 3 (where, as the unsprayed trees showed, there was 
less disease present) the trees sprayed twice gave 46-4 per cent, 
of healthy apples, with 6*0 per cent, of unmarketable apples; 
the in the same row, sprayed three times, gave 51*1 per 
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cent, of healthy apples, with 2.4 per cent of unmarketable 
apples. In the case of lime-sulphur, then, the additional early 
spraying resulted, in Row 1, in an increase of scab-free apples 
of 25 per cent. ; in Row 3, with less disease present, the 
improvement was scarcely noticeable. 

(3) With regard to the injurious effect (if any) of the sprays, 
this has already been discussed in relation to fruit-drop. The 
scorch and leaf-fall due to the first application of lime-sulphur, 
to those trees to be sprayed twice only, was noticed on June 23, 
and although, at the time, it appeared to be serious in a 
few cases, no material damage can be attributed to it, at least 
in the 1925 season. The slight scorching effect noticed on the 
trees about to receive the third application of lime-sulphur had 
no serious results in the 1925 season. 

As nicorded above, no injurious effects from the first or 
second ap]dications of Bordeaux mixture were visible on 
June 4 or 23. When the “ drops were counted on July 20, 
the i)crccntag(\s obtained from trees sprayed twice and thrice 
with Bordeaux mixture, compared with those from the un¬ 
sprayed, did not indicate that any fall of the fruit had been 
caused by this spray. At that date also, i.e., one month 
after the final spraying, no harmful effect on the foliage was 
apparent. Tt was not until ten weeks later (September 30), 
that it was observed that premature leaf-fail was taking 
place. While the leaves of unsprayed trees were yellowing 
and there was a slight fall, more especially from the tips of 
the “ leaders,’* all trees sprayed twice or three times with 
Bordeaux mixture wore almost completely defoliated, their 
appearance presenting a great contrast to that of adjoining 
trees. 

Leaf-fall such as this might be expected to influence 
adversely the growth of the fruit. In the case of the crop 
})ickcd from trees twice sprayed, it was found that the average 
weight of the individual apple was lower than any other, 
including the controls. Where, however, the trees had been 
sprayed three times the average weight of the apple was 
greater than that obtained under any other treatment except 
lime-sulphur twice applied, and in this case the small crop may 
be held responsible for larger fruits, so that in the light of these 
results it cannot be concluded that comparatively late defolia¬ 
tion had any effect on the crop in that season. 

No premature leaf-fall, such as this, was occasioned in 1924, 
when the same trees were similarly^ sprayed ; and the results 
in 1925 would appear to indicate that spray injury is not alone 
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dependent on the variety of tree and the composition of the 
spray used, but also upon such factors as weather conditions 
following the application, or, perhaps, seasonal vigour of the 
tree itself. 

Summary. —(l) The variety Bismarck (like several other 
commercial varieties) becomes infected by the scab fungus first 
on the leaves produced before blossoming time, and successively 
on the later foliage. To control the disease, therefore, three 
applications of a fungicide are necessary and of these the early 
spraying, given at the pre-blossoming (“ pink bud ”) stage of 
growth, is essential. 

(2) In spraying experiments in 1925, where the unsprayed 
trees produced only 15 per cent.* of healthy apples, and 25 per 
cent, of fruit so badly diseased as to be unmarketable, the crop 
from the trees in the same rows, sprayed three times, was as 
follows :—Bordeaux mixture :—scab-free apples, 76 per cent., 
unmarketable, 1 per cent. ; lime-sulphur plus lead arsenate :— 
scab-free, 71 per cent., unmarketable, 2 per cent. ; lime- 
sulphur :—scab-free, 65 per cent., unmarketable, 4 per cent. 

(3) The beneficial effects of the additional early spraying at 
the pink-bud ” stage was shown in the increase of the per¬ 
centage of apples free from the disease, over that obtained 
where only two later applications were made. This increast^ 
was as follows : Bordeaux mixture, 25 per cent. ; lime-sulphur 
14 per cent.f 

(4) Serious leaf-fall was occasioned late in the season by the 
use of Bordeaux mixture (both when applied twice and three 
times). No harmful effect, however, on the season's crop from 
these trees was observable. 

(5) No evidence was obtained that in 1925 any of the spray- 
fluids used causing a drop])ing of the young fruit. 


* These figiires refer to the crops in Rows 1 and 2. 

t These figures refer to the crops in Rows 1 and 2, in the case of 
Bordeaux mixture, and in Rows 1 and 3, in the case of lirne-siilphur. 

D 
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THE CONTROL OF THE APPLE 
CAPSID BUG 

F. R. Petherbbidgb, M.A., 

School of Agricidture, Cambridge, 

and 

W. G. Kent, N.D.H., 

Horticultural Superintendent, Isle of Ely County Council. 

Previous experiments have shown that washes containing 
nicotine are the most effective in killing this pest, and that soft 
soap and nicotine, if properly applied, afford an economic means 
of controlling it. Complaints have been received from growers, 
however, that they were unable to control capsid bug by 
spraying with soft soap and nicotine. 

Causes of Spraying Failures. —^Many of these cases were 
investigated and the cause of the failure found to be due to one 
or more of the reasons dealt with below. 

(1) Spraying at the Wrong Time.— The capsid bugs often 
hatch over a long period, especially when a spell of cold weather 
sets in shortly after the commencement of hatching. The 
following table give the dates of hatching as compared with the 
dates of blossoming in the Wisbech district:— 


Year 

First markings 

Capsids finished 

Apples in 


of (-apsid Heen 

hatching 

full bloom 

1917 

May 7 

May 13 

May 23 

1918 

April 8 

May 8 

May 16 

1919 

May 2 

May 9 

May 19 

1920 

March 27 

— 

April 20 

1921 

March 25 

. — 

April 18 

1922 

April 25 


May 22 

1923 

April 7 

_ 


1924 

April 23 

— 


1925 

April 14 

About May 9 

May 18 


From this it will be seen that while all the capsids may 
hatch in a week, a month may elapse before the last ones 
hatch. In 1918 and 1925 a cold period in April and May 
lengthened the period of hatching. Many growers spray soon 
after the markings of the bug are noticed, which in some years 
is long before all the bugs have hatched, and later on are 
disappointed at finding capsids still busy on the trees. The 
above table shows that all the capsids have usvjally hatched about 
a week or ten days before the trees are in full bloom, and this is the 
best time to begin spraying. Any trees sprayed before then should 
be sprayed again. 

The marking of the fruit begins a few days after the fruit has 
set, but spraying after this date will reduce the bugs for another 
year. 
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(2) Incorrect Methods of Spraying.—Many growers do not 
spray their trees thoroughly, and we have demonstrated this to 
growers by spraying some of their trees according to the follow¬ 
ing method : A pump giving a pressure of over 70 lb. per 
square inch should be employed. A coarse nozzle must be used 
which should point at an angle to the lance so that the spray 
can be directed downwards on the shoots. The nozzle is then 
moved up and down each shoot at a distance of 6-12 inches 
from the shoots. By this method more of the spray fluid goes 
into the expanding trusses where the young capsids are. 

Satisfactory control of the capsid bug has been obtained 
with the same wash as that used by the grower in the same 
orchard with uneconomic results, 

(3) Unsuitable Water. —Unfortunately in the Wisbech area, 
where this pest is particularly troublesome, many of the 
growers are unable to use soft soap and nicotine for spra 5 dng 
purposes, on account of the hardness of the dyke water, which 
is often the only source of supply. 

During the winter of 1924-25, several waters from the 
Wisbech area were examined. In order to determine the hard¬ 
ness, the amount of commercial fish oil soft soap (as used in 
spraying) required to produce a permanent lather was ascer¬ 
tained, as shown in the following table :— 


Source of water 


W. Goodwin, Fitton End .. 

J, E. Sandall, Seadyke, Murrow 
A. Davis, Wisbech St. Maiy 
A. Hudson, Wisbech St. Mary 
Wisbech (Marham) Water Co. 


Quantity of fisli oil soft soap 
required to soften 100 gallons 
. of water 

28-0 lb. 

21-6 „ 

13-2 „ 

13-2 „ 


Of these waters only the Wisbech Marham water is suitable 
for making a soft soap and nicotine spray. Apart from cost of 
the soft soap the amount of scum produced by these waters 
interferes with the working of the pump. 

Experiments in Hard-water Districts. —The following experi¬ 
ments were next arranged to find out the most economic means 
of dealing with this pest in districts where the water is very 
hard. 

Two centres, A and B, where the trees had been severely 
attacked by capsids in 1924, were chosen for the experiments. 

d2 
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Experiment A. —^Messrs. Hudson & Son, Wisbech St. Mary. 
The plots here were sprayed as follows :— 


Plot 

1.—^Nicotine : (95-98 per cent.) SJ oz. 
Soft soap : 4 lb. 

Rain-water : 40 gal. 

1 1st spraying only 

Plot 

2.—As Plot 1 

1st and 2nd spray¬ 
ings 

Plot 

3.—Control 

Un.sprayod 

Plot 

4. —Sodium casemate : 4/5th pint ) 

Nicotine : 3J oz. 1 

Load arsenate : 2 lb. I 

Dyke water : 30 gal. > 

i Both sprayings 

Plot 

5.—Lime-sulphur : 1 gal. 

Sodium caseinate : 4/5th jiint "I 

Nicotine : 3i oz. 1 

Lead arsenate : 2 lb. I 

Dyke water : 40 gal. f 

1 Both sprayings 

Plot 

6,—Nicotine : 3J oz. \ 

Soft soap : 4 lb. 

Rain water : 40 gal. ' 

2nd spraying only 

Plot 

7. —Sodium caseinate : 4/5th [)int \ 

Nicotine : oz. 

Dyke water : 40 gal. ) 

Both sprayings 

Plot 

8.— Sodium caseinate : 4/5th pint \ 

Nicotine : 3J ozs. . I 

Bordeaux arsenate : 5 lbs. i 

Dyke water : 40 gal. ) 

Both sprayings 

Plot 

9. —Soft soap : 4 lb. \ 

Lead arsenate : 2 lb. ^ 

Rain water : 40 gal. J 

Both sprayings 


Plot 10.—Control . . . . . . . . Unsprayod 

The sodium caseinate was made on the formula :— 

Commercial casein .. .. .. .. 20 oz. 

Caustic soda .. ., . . .. .. 3 „ 

Water . . . , ., .. .. . . 2J gal. 

Add the caustic soda to the water and heat. While heating add the 
casein very gradually, stirring frequently. Boil for 10 minutes. 

As shown above, the dyke water required 13-2 lb. of soft 
soap to soften 100 gallons of water, so that for spraying purposes 
23*2 lb. of soft soap would be required for each 100 gallons of 
water. 

Two rows of trees, alternately, Grenadier and AUington Pippin 
thirteen years old and rather small for their age, were chosen. 
Ten plots of ten trees each were thus provided, five of each 
variety in each plot. The spray fluids were applied by means of 
a barrow-type hand-power machine, the one nozzle employed 
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being adjusted to give a coarse driving spray. The liquid was 
directed mainly downwards into the blossom trusses. About 
2f gallons of wash per tree was applied. The first spraying was 
carried out on May 12, a few days before full blossoming, in 
bright sunny weather. The second application was made on 
May 22, after the fruit had set, also in very fine weather. 

Counts were made of the number of shoots marked by capsids 
on every tree, both before and after spraying. 

The only trees to bear appreciable weights of apples were the 
Allington Pippins on plots 1, 2, 3, 6, and 7, which were situated 
near each other in the southern half of the site of the experi¬ 
ment. The fruit w^as separated into four grades as follows :— 

(1) P'reo from capsid injury. 

(2) Slightly marked by capsids, Le., with up to 3 small 
markings. 

(3) M()d(u*ately marked, t.e., with more than 3 small markings, 
or with one or more large marks. 

(4) Badly marked, Le., distorted, misshapen, or about J of 
whole surface marked. 

Apples from two adjacent control rows (X and Y) were also 
similarly graded. The yields and percentages in each grade are 
set out in Table 1. 


TaJU^E I.— AniilNliTON PiPPIMS. 


Plot 



Pen<‘iitaaes of fruit 








weight 



! SliKl.Uy 



ami No. 

Spray thud 

Clean 

Moderately 

i Badly 

of 

of trooH 

marked 

' marked i 

marked 

fruit 







lb. 

Plot 1 

Sof tsoap,nicotine 

64-5 

15-2 

' 9-2 1 

JM 

15 J 

5 troos 

(1st spraying) 





Plot 2. 

S of t fl < )ap, n 1 c ot I iie 

70-3 

171 

9'8 , 

2-8 

UOi 

T) trees 

(2 sprayings) 


' 



Plot 3. 

Control 

31-6 

17-7 

17-7 ! 

33-1 

46t 

2 trees 

(imspra^-od) 


' 


1 

(A & B) 
Plot 6. 

Sof t soap, ri icotine 

50-2 

! 22-7 

21-8 

1 

i 6*2 

67t 

5 tri‘os 

(2nd spraying) 


1 

' 

j 

Plot 7. 

Sodium <‘aseinate 

69-3 

1 16-6 

6-8 

! 8-3 

69i 

6 trees 

nicotine 
(2 sprayings) 


i 


1 

i 

1 


Plot X 

Control 

36 

I 61 

8-8 

1 82-5 

34i 

5 trees 



1 

' 

1 

Plot Y 

Control 

9-8 

j 7-1 

I 10*3 

! 72-8 

46 

6 trees 



I 

■ 

1 



The following Table II gives particulars of (1) average 
number of capsid-marked shoots on the lower half of each tree 
before spraying, and (2) the average number of capsid marked 
shoots after spraying. 
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Table II. 

Average number of capsid-marked shoots per tree 
(lower half). 

Plot. May 12, before spraying. Jime 6, fresh markings 

after spraying. 


1 

34 

9*4 

2 

25 

1*6 

3 (2 trees) 

10 

36 

A and B 



3 (5 trees) 

23 

48 

including A and B 



6 

44 

3*75 

7 

27 

4*6 


The control plots X and Y, with 82*6 and 72-8 per cent, 
respectively of badly marked fruit, show clearly the 
potentiality for damage of the capsid bug. The two trees 
(A and B) in Plot 3 (control), were more free from capsids 
before spraying than any of the other trees, this being indicated 
in Table II, column 2. The amount of blossom on A and B 
was much above the average. One would therefore expect fewer 
marked apples from these than from plots X and Y. 

(1) The beat result was on plot 2 (soft soap and nicotine applied 
twice), with 70*3 per cent, clean apples. 

(2) The result from Plot 7 (sodium caseinate and nicotine 
twice) was practically as good, with 69*3 per cent, clean, as Plot 2. 

(3) Plot 1 (one spraying with soft soap and nicotine) gave the 
satisfactory result of 64*5 per cent, unmarked fruit. 

(4) Plot 6 (one spraying with soft soap and nicotine after 
blossoming) gave 50*2 per cent, clean. 

(6) Control Plots X and Y gave only 3*6 and 9*8 per cent, 
respectively of clean apples. 

The observations taken, on all ten plots, of the numbers of 
capsid-marked shoots before and after spraying, showed that 
all the spray fluids used in the experiment had satisfactorily 
reduced the number of capsids. 

Experiment B. —^The plots at Mr. W. Goodwin’s, Fitton End, 
were as follows, with two sprayings for each plot, except the 
controls:— 

Plot 1.—Control. 

Plot 2. —Sodium caseinate : 4/5th pint. 

Nicotine (40-45 per cent.) 7} oz. 
l^ke Water: 40 gal. 

Plot 3.—Sodium caseinate : 4/5th pint. 

Nicotine: oz. 

Lime-sulphur: 1 gal. 

Lead arsenate ; 2 lb. 

Dyke water : 39 gal. 
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Plot 4,—Sodium ccuseinate : 4/5th pint. 

Nicotine ; 7J oz. 

Bordeaux arsenate : 5 lb. 

Dyke water : 40 gal. 

Plot 6.—Control. 

Plot 6.—Soft soap ; 4 lb. 

Nicotine : 7J oz. 

Rain water : 40 gal. 

Plot 7.—Sodium caseinate ; 4/5th pint. 

Nicotine: 7J oz. 

Lead arsenate : 2 lb. 

Dyke water : 40 gal. 

Each plot comprised part of two rows of trees, one of 
Grenadier, and one of Bramley’s Seedling and Emneth Early 
alternatively. These trees were about fourteen or fifteen years 
old, rather small for their age. The spraying was done on May 14 
and June 15, by means of a petrol-driven engine, two nozzles 
being used. About 3i gallons per tree were applied. The dyke 
water required 28 lb. of potash fish oil soft soap to soften 
100 gallons of water, so for spraying purposes 38 lb. of soap 
would be required for each 100 gallons of water. This gave a 
scum about 8 in. thick on the top of each barrel. Observa¬ 
tions on the number of capsid markings for each tree of the 
experiment were taken before and after spraying. 

The only apples produced were on the Emneth Early trees 
in Plots 1, 2, 3, and 6. The fruit from an unsprayed tree (X) 
not in the above plots but next to a tree (Y) on Plot 3 which 
bore a very similar number of apples, was also recorded. The 
apples were separated into three grades as follows :— 

(1) Clean fruit. 

(2) Slight to moderate capaid markings. 

(3) Badly marked. 

Both the above sets of experiments show that the apple 
capsid bug can be successfully controlled by means of sodium 
caseinate and nicotine, even when the water used is very hard, 
and that there is very little difference between the results given 
by this wash and soft soap, nicotine and soft water if both 
mixtures are properly applied. The soap mixture wets the tree 
more easily and requires rather less liquid and time per tree. 
The sodium caseinate has the advantage of compatibility with 
hard water, and is not adversely affected by the addition of lime- 
sulphur or lead arsenate. The quantity of spray used per tree in 
the above experiments was about twice €is much as the average 
grower uses on similar trees ; but this amount is considered to 
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be economically sound, as it controls the capsid bug, whereas 
the much smaller quantity used by some growers does not. 
The secret of the successful control of capsids apparently lies 
very largely in the method of application which has been 
explained above. 

The numbers and percentages of fruits in the three grades are 
set out in Table III. 


1'ahle 11 J. Kmnetit Kabj^v. 


Plot and 


Percentages of apples 

Total 

No. of 
trees 

Spray fluid 


Moderately 

Badly 1 

No. of 
a})ples 

cropj)ing 


( 3ean 

marked 

marked 

Plot 1. 

4 trees 

Control 

27-4 

21-9 

50-7 

205 

Plot 2. 

4 trees 

Sodiurn cast'inate 
and nicotine 

78-9 

11-1 

10-0 

90 

Plot 3. 

5 trees 

Plot 3. 

Sodium caseinate 
nicotine, lead 
arsenate and 
lime-sulphur 

83-7 

14-8 

1-5 

486 

1 tree Y 

Do. 

90-8 

9-2 


327 

1 tree X 

Control 

17-3 

37-1 

45-6 

283 

Plot 6. 

2 treesy 

Soft soap and 
nicotinf^ 

81-9 

14-3 

3-8 

133 


(1) The control Plot 1 gave only 27-4 per cent, clean apples. 

(2) One tree in Plot 3 (nicotine, casein, lime-sulphur, load 
arsenate) bore 327 apples, of which 90-8 per cent, were clean. 

(3) The corresponding tree (X in Table 3), of the next Emneth 
Early row (unsprayed), bore 283 api^les, of which only 17-3 
per cent, wore (^Ican. 

(4) Five trees of Plot 3 gave 83*7 per cexit. clean. 

(5) Plot 6 (nicotine and soft soap) gave 81*9 per cent, clean. 

(6) Plot 2 (nicotine and casein) gave 78*9 per cent, clean. 

Dry Spraying. —In 1 922 the following powders were tested :— 

Nicotine . . . . .. .. . . 1 per cent. 

.. 2 

Nicotine sulpbat-c .. . . .. . . 1 

2 

These were compared with ordinary wet spraying with soft 
soap and nicotine. The experiments were carried out at Mr. 
W, Goodwin’s, Pitton End, near Wisbech, on young Grenadiers. 
Each plot contained seven trees and these were sprayed on 
May 19 just as the first blossoms were opening. About J lb. of 
powder was used to each tree and applied with a knapsack 
puffer. The soft soap and nicotine wet^spraying gave a satis- 
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factory control of the capsid bug. The controls were badly 
attacked. The powdered trees were intermediate in attack 
between the controls and the wet sprayed trees : and the 
difference between the various powders was not very marked. 
In these experiments the powders were not satisfactory for 
controlling apple capsid. 

The great drawback found to the use of powdci* sprays was 
that the powder in the air gets into the nostrils of the operator 
and caused considerable discomfort. This drawback also 
applies to power machines, especially on still days—which are 
the most suitable for applying the powder to the trees. 

S umma ry.—Causes of the failure to control capsid bug on 
apples have been investigated and asigned to the following 
causes. 

(1) Spraying at the Wrong Time. —The correct time to spray 
is after all the capsids have hatched, i.e., about a week or ten 
days before the trees are in full bloom. 

(2) Incorrect MethocLs of S2Jraying. —Details have already 
been given. 

(3) Unsuitable Water for Soft Soa%> ami Nicotine Spraying .— 
Experiments were carried out which show that with very hard 
waters sodium caseinate and nicotine gives a satisfactory 
control if properly applied. 

An experiment with “ Dry spiuys ’’ showed that those weie 
not satisfactory in controlling capsid bug. 


CHRYSANTHEMUM EELWORM 

Kenneth M. Smith, M.Sc., 

The University, Manchester, 

In the autumn of 1924 and spring of last year there appeared 
in Lancasliire and Cheshire a serious disease of chrysanthe¬ 
mums, known locally as “ rust,’' which was new to most growers 
in that area. The outbreak was first noticed in Lancashire by 
Mr. F. Glover, of the Ministry of Agriculture, to whom the 
writer is indebted for kind assistance in the location of diseased 
areas and in the canying out of some of the experiments. This 
disease, the symptoms of which appeared to vary somewhat 
with different varieties, was mainly characterised by the fact 
that the lower leaves turned yellow at the edges. These became 
later a rusty brown, which gave rise to the local name above 
mentioned and finally died off altogether (Fig. 1). Theii' is also 
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associated with these symptoms a distortion or puckering of the 
leaves, sometimes producing an “ oak-leaf ’’ effect (Kg. 2). 
The exact relationship of this distortion to the disease has not 
yet been determined. 

This condition is due to the presence in the leaf tissue of the 
chrysanthemum plant of a microscopic worm known as a Nema¬ 
tode or Eelworm (Aphdenchm ritzema-bosi) which is similar in 
nature to those found attacking bulbs, potatoes, oats, and other 
crops. This pest spread very rapidly and became a source of 
considerable loss to growers in the two counties. 

According to Stewart,* who has studied the habits and life- 
history of the worm, the life-cycle consists of the following 
stages:— 

(a) That of residence in the plant, t.e., in the mesophyll spaces of 
the chrysanthemum leaf. Nutrition and reproduction are carried 
on in this condition. 

(b) A resting stage in the soil. The woims reach the soil in 
fallen leaves, and the adults survive in a partially dried dormant 
condition on the surface of the soil for long periods. 

(c) Tlie stage of immigration into the host plant. When revived 
by moisture the eelworms may be attracted to a suitable plant and 
wander on to it. 

There now arises the question as to how a healthy chrysan¬ 
themum plant placed in soil containing these minute worms 
becomes infected. Stewart finds that the worm passes up the 
outside of the stem on the surface film of moisture and enters 
the leaves by way of the stomata, and possibly also by any 
existing injury. As showing that the worm does not travel 
inside the stem by way of the water-condueting vessels, plants 
with their stems ringed with vaseline and placed in infected 
soil remained free from the parasite. According to the same 
authority the worms may also live for a time upon the outside 
of the plant, usually in the leaf axils. This has been confirmed 
by the writer, eelworms being found on the leaves in small 
clusters. These clusters of worms may possibly be in the act 
of migration to fresh leaves or plants. High atmospheric 
humidity is of assistance to the movements of the eelworms as 
they travel in the slight film of moisture on the outside of the 
plant. 

Many eelworms are able to withstand dessication or drying 
up for long periods, and are able to resume their normal life 
when once more moistened. Opinions differ as to the length of 
time the chrysanthemum eelworm can remain in the dried con¬ 
dition. Some writers suggest that this worm and an allied 

♦ Stewart, F. H.: “ The Anatomy and Biology of the Parasitic 
Aphelenchi.” Pcvrasitotogy, XIII, 1921, pp. 160-179. 
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species from ferns can only live in the soil for about fifty days. 
Steiner * on the other hand asserts that he has revived this 
eelworm after twenty-two months’ dessication. 

Iteatment.—^It has long been known that these minute eel- 
worms are very susceptible to heat, and succumb easily to com¬ 
paratively low temperatures. This fact suggests a possible 
method of attacking the pest, since it is fairly obvious that it 
will be difficult to treat the worm successfully with chemical 
sprays as it is safely protected inside the tissue of the leaf. 

In 1920 Bamsbottom f demonstrated the success of the warm 
water method of treatment on a similar eelworm attacking 
narcissus bulbs. A number of trials have been instituted in 
Lancashire and Cheshire on these lines to find a cheap and easy 
method of eradicating the chrysanthemum eelworm. Large 
numbers of cuttings of different varieties were taken from 
diseased stocks together with equal numbers of healthy cuttings 
and dipped in water of varying temperatures for different 
periods, afterwards being struck in clean soil free from eelworm. 
These experiments are still in progress, and it is too early to 
prophesy success. One fact, however, has arisen from the 
trials, and that is that chrysanthemum cuttings will not stand 
immersion even for so short a period as two minutes in water of 
a temperature above 112° F. (46° C.). The temperature 
mentioned by Marcinowski| therefore in his suggestion that 
plants affected with eelworm should be immersed in water at 
112° F. (60° C.) for five minutes is too high for use with chrysan¬ 
themum cuttings. Until an effective method of treatment by 
heat has been evolved, growers of chrysanthemums would do 
well to take care that cuttings are not taken from plants which 
have shown signs of being affected by this eelworm. Soil in 
which such affected plants have been grown, or which has been 
contaminated with dead leaves from infected plants, should not 
be used again for chrysanthemums. All infected plants and 
leaves should be burned. 

Susceptibility of Varieties. —^From these preliminary 
researches upon this eelworm it transpires that there exists 
among chrysanthemums a considerable variation in the degree 

♦ Steiner, G.: “ On some Plant Parasitic Nemas and Belated Forms.” 
Jour. Agric. Rea., Vol. XXVIII, 1924, No. 2. 

f Bamsbottom, H. J.: “ Further Investigations on the Eelworm 
Disease of Narcissus.” Gardener's Chronicle, LXVII, No. 1739, 1920, 
p. 204. No. 1740, p. 218. 

t Marcinowski, K. ” Parasitisch imd Semi-parasitisch an Pflanzen 
lebenden Nematoden.** Aih. k. Anat. f. Land. u. Foratwirtach., VII, 1909, 
pp. 1-192. 







of susceptibility to attack.' The variety which so far has been 
found to be the most highly susceptible to the disease is 
undoubtedly H. W. Thorpe. 

Owing to the courtesy of various growers in Lancashire, 
Cheshire and elsewhere, the writer has been enabled to compile 
the following list of common varieties of chrysanthemums, 
which shows very roughly the degree of susceptibility to attack. 
No immune variety has yet been discovered. 

Highly Susceptible. Susceptible. Less Susceptible. 

H. W. Thorpe. September White. September Glory. 

Sanctity. Polly. Goldfinch. 

Armorel. Roi de blanc. Crawford Yellow. 

Lichfield Pink. Valet. Golden Glory. 

Goachers (all types). Mrs. Turner. Baldock’s Crimson. 

Romance. Oawford Pink. Western King. 

Market Red. Phyllis Cooper. 

Huntsman. Bronze Beauty. 

Favourite, 

This list was compiled according to the experiences of a 
number of chrysanthemum growers, and is only intended to 
indicate roughly the susceptibility shown by common varieties. 
It will probably need to be revised after a further survey. 

The experiments are still proceeding and the writer will be 
pleased to report upon chrysanthemums suspected of eelworm 
attack, if sent to him, c/o. The University, Manchester. 



J920.| CoUNCrj. OF AuRICULTirHAL FOIi EnOLAJ^D. (U 

COUNCIL OF AGRICULTURE FOR 
ENGLAND 

The Twentieth Meeting of the Council was held at the Middlesex 
Guildhall, Westminster, on March 11, 1926 ; Mr. James Donaldson 
in the Chair. Lord Clinton was elected Chairman of the Council for the 
year 1926 ; Mr. Donaldson (the retiring Chairman) being elected as 
Temporary (chairman in the absence of Lord Clinton. 

Statement by the Minister of Agriculture. —Mr. Guinness, in the 
course of his address to the Council, said that before the Government 
issued the Wliito Paper on Agricultural Policy they had considered 
very carefully the recommendations made by the Council. With regard 
to the recommendation in certain circumstances of a Subsidy for 
Production and Employment, it had not been possible to follow it for the 
reasons which ho then exxJained. With regard to Part 11 of the Council’s 
Recommendations under the head of Permanent Policy, it had been 
possible, he was glad to say, to deal with all the important recommenda¬ 
tions. It appeared that the economic side of Agriculture lagged behind 
the technical side, and there was evidence that it suffered from lack of 
capital. In five years there had been a 10 per cent, increase in the 
number of owner-occupiers, many of whom were short of working capital. 
The banks liad done tlieir best to deal with this development, but the 
grant of long teim credits on land was not part of their normal fimction. 

cormnended the Ministry’s Report by Mr. Enfield on Agricultural 
Credit to tlie Council’s cjaroful perusal. In 1925, the five principal banks 
liad lent twenty-six millions for the purchase of agricultural land. They 
could not lock up for indefinite periods money lent to them for short 
terms and for uncertain periods, so that the Government thought it 
necessary to sot up an entii’oly new organisation which would tap a now 
source of capital for the purpose of this long term borrowing. The 
organisation which might bo foreshadowed was an arrangement for the 
issue by a central bank of long tenn bonds, the proceeds of which would 
bo lent on a system of reducible mortgages to those who were buying or 
had bought their land. As regards short term needs, the banking system 
of the country had grown up chiefly to moot the needs of joint stock 
enterprises. The ordinary industrial umlertaking had the opjiortunity 
of borrowing money on its earning j)OW(a* or goodwill. There was no 
corresponding possibility to the farmer, apart from the disastrous 
method of a Bill of Sale. Farmers could not spread their output 
evenly over the whole year in the way" that men in other industries 
could ; they had to wait a long time while their money was outstanding. 
The Government was anxious to arrange for short term credits to be 
supplied also through the agency of the joint stock banks. 

With regard to small holdings, cottage holdings, and rural housing, 
another of the recommendations in the Council’s Report, the Minister 
was hopeful this Session of bringing in a measure to deal with those 
mattei'R. As to land drainage, a Bill had recently been introduced 
suggesting various changes in existing methods. During the next five 
years. Parliament would be asked to vote a million pounds to be given by 
way of percentage grants for specified works of improvement carried 
out by statutory drainage authorities. In regard to field drainage, it was 
not possible to adopt the Councirs recommendation, as it would mean in 
effect a subsidy to a limited number of private individuals. The 
Department was exploring the possibility of making compulsory the 
attachment of drainage plans to deeds and letting agreements ; it was 
not in a position yet to report whether tlio suggestion was 
administratively possible. 
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Jn regard to the improvement of marketing, the Ministry was pressing 
forward these investigations. Eight Reports had already been published, 
and wool and potatoes were shortly to be dealt with in other Reports. 
The Egg Marketing Report had received a great deal of attention, though 
only about 2,300 copies had been sold. This wew a very small sale in 
relation to the large number of egg producers interested in the matter. 

A Bill for the compulsory weighing of fat cattle had been introduced 
as proposed by the Council. At present, fat cattle were weighed at about 
one-third of the auction marts in ^he country, and it was desirable that 
the farmer should obtain fair play at the other marts. It was the 
Government’s intention that home produce should be included within 
the scope of the Empire Marketing proposals, though no details could be 
given at this stage of the negotiations with the Dominions. A Mer- 
(^handise Marks Bill hfwi been introduced which was a wider measure 
than any of its predecessors. It was not proposed to include in the Bill 
any list of articles to which its provisions would be applied. Two 
Committees would, however, be set up, one for Agricultural Produce, 
Horticultural Produce and Fish, and the other for articles which 
concerned the Board of Trade. The Bill proposed that competing 
produce sliould be marked in one of two ways, either as “ Empire ** or 
“ Foreign,” or alternatively with the name of the country of origin. 
The value of the measure would, however, clearly depend on the British 
article being so standardised and graded as to be superior to all foreign 
competition. 

As regards Agricultural Education and Research,the arrangement with 
the Board of Education hadjbeen revised so that the Ministry could 
deal with the rural education of yoimg persons between fourteen 
and sixteen. By education and research gradual but permanent 
progress in the industry could be effected. Improved means of spreading 
the results of research were being adopted. 

The Minister said that a good deal of opposition had sprung 
up amongst the National Farmers’ Union to the Ministry’s proposals 
for the elimination of Scrub Bulls. It had been seriously argued 
that the quality of the calf was really of no consequence to the 
dairy farmer. It was becoming a very serious position where the long 
efforts of this Council and of the Ministry of Agriculture to try and 
improve our British livestock were in danger of being neutralised by the 
storm which was raised on this now method of advance. It seemed 
quite evident that the Government could not hope for any advantage 
from a system of licensing bulls until agricultural opinion was solidly 
behind it. 

The Minister added that there were still sporadic outbreaks of Foot 
and Mouth Disease, though there was no reason to doubt that the 
measures taken under the slaughter policy for checking outbreaks had 
proved effective. At this point he gave some account of the present 
position in regard to the disease, in the course of which he said that in 
several recent instances it was the case that lesions of the disease at 
the time of discovery of the outbreak were already several days old, 
so that there was no doubt that the farmers should have reported 
the disease earlier. This was a very serious state of affairs. A register of 
movements of livestock had been instituted, and with the exception, 
perhaps, of Scotland, had been well received and the Ministry believed 
was being properly enforced. 

On tlie question of fees in respect of certificates proving bad husbandry 
under the Agricultural Holdings Acts, a note had been made of the 
need of authority being given to County Councils to charge fees, so that 
a proposal to that effect could be included in the next legislation for 
amendment of the Acts. 
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In the course of questions which were put to the Minister arising out 
of his statement, Lord Steaohib (Somerset) asked whether the Council 
would have an opportunity of expressing its opinion for the proposed 
distribution of the subsidy for Empire Marketing before it was adopted 
by the Government. The Minister said he was not in a position to 
give that undertaking, but he assured the Council that the matter was 
being weighed most carefully and that nothing would bo left undone 
to see that agriculture got a square deal. Mr. W. R. Smith, and Mr. 
J. S. Gibbons (Gloucester) asked as to the new powers under the Land 
Drainage Bill, and were informed. Sir Douglas Newton (Cambs.) 
raised a question as to the licensing of bulls operations in Northern 
Ireland. The Minister replied that the report was that the Act had boon 
working with great smoothness. The only criticism was that the 
standard of bulls licensed was not high enough, but the standard had 
been fairly stringent seeing that in the Spring of 1925, 2,300 licences had 
been granted and 628 refused, while in the Autumn of 1925, 827 licences 
had been granted and 250 refused, i.e,, about 23 per cent. The working 
of this Scheme in Northern Ireland was in no way to be connected with 
any shortage of bulls for breeding. The decrease in the number of cattle 
in that country which was noted during 1924 and 1925—it was really 
before the Licensing Act came into force—was due to entirely different 
causes, chiefly the increased demand for stores, &c., in this country in 
1924 to replace losses owing to foot-and-mouth disease. 

A member raised the question of whether a smaller area than a 
15-miles area could not be defined in cases of sporadic outbreaks of 
Foot and Mouth Disease. The Minister gave reasons why this course 
could not well be followed. Major S. V. Hot("HK 1N (Lindsey) asked 
whether the area in Lincolnshire, near Horncastle, could be cut <lown 
to the actual farm buildings. The Minister said that ho would look 
into the matter and would in this, as in all cases, remove the re¬ 
strictions as soon as it seemed safe to do so. 

Mr. Waltek Smith moved a vote of thanks to the Minister for his 
statement, which was seconded by Mr. OEORnB Nicholls (Soke of 
Peterborough) and carried unanimously. 

New Small Holdings Policy. —^Mr. Acland, Chairman of the Standing 
Committee of the Council, moved the adoption of the Report from that 
Committee on the proposed new Small Holdings Policy of the Govem- 
ment. It was owing to the courtesy of the Ministry that the Council 
had been given early information on this matter and that the Standing 
Committee had been able to present a Report of this kind. Mr. Acland 
was sure that the Council would appreciate being taken into confidence 
in this way. The principal objects of the new Policy wore (1) the ex¬ 
tension of the ordinary work of providing holdings, (2) the ])rovi8ion of 
holdings expressly for applicants who desire to become owner-occupiers, 
and (3) the provision of cottage holdings with a quarter to thi^^e acres of 
land to be owned and occupied by agricultural workers. He commented 
separately on each paragraph of the Report, and drew attention to the 
fact that new schemes would be prepar^ by the Council and approved 
by the Ministry, and that the latter body would probably be prepared 
to pay an annual grant of a specified amount for a fixed number of 
years, provided the scheme were carried out by the Council on the lines 
of the approved estimate. The proposal which was put up for con¬ 
sideration was that the grant of the Government should be on the basis 
of £1 for every £1 the ratepayers were willing to supply. Ho hoped 
that the discussion would concentrate on two lines, fii’st, whether the 
Council agreed with the Minister and the Government that it was 
necessary and important to proceed with an extension of the small 
holdings provisions and policy, and, second, whether the scheme as 
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outlined in the Report would really be a help in setting the movement 
going in a vigorous and effective way. 

Mr. J. S. Gibbons, Chairman of the Gloucestershire Small Holdings 
(Jommitt/ee, said he did not feel confident that Coimty Coimcils would 
look with favour on putting any increased burden on their ratepayers in 
order to subsidise small holdings. It was very easy to ciiticise, but very 
difficult to suggest a schomo that would bo generally acceptable. His 
suggestion of a solution wliich ho put forward with great hesitation was 
that, as the Government wore evidently ready to spend a certain sum of 
money, to allocate a proportion to each County Council and let them 
spend it as they wished. Major Hot(^hkin, speaking from the point of 
view of the Lindsey (younty Council, considereii that his County was not 
in a positifin at the present moment to find money for the movement. 
The possibility of loss by County Councils was indefinite. He thought 
that the Government should allocate a certain proportion of this money 
to help to develop existing schemes, equipment for which had been 
retarded through lack of fimds in the past. Mr. McCracken (Cheshire) 
agreed that there must be great objection on the part of present rate¬ 
payers, particularly the existing small holders, in paying contributions 
to the rents of the new small holders. The only way to get over the 
difficulty was for the State to carry on with the provision of the cost 
of equixnnont. He thought many would bo willing, as a compromise, if 
that sort of help wore given, i.o drop out the question of owner-occupier 
small holdings. The cottage holdings proposal required a good deal 
of safeguarding to secure that the week-ender and other people un¬ 
connected with fanning did not get the benefit. 8ir Douglas Newton 
pointed out that under the Land Settlement (Facilities) Act, 1919, the 
cost of settlement resulted in a loss of £38 per acre, and £550 per tenant. 
Those were terrible figures for the tax-payor to contemplate, and he felt 
that the only way of avoiding a great waste of money was to consult 
local needs and see that the best implements and plant was made 
available for tho small holders. Mr. Robt. Grey (Hunts) spoke on 
the position of small holdings as they were to-day. It was necessary 
first for Committees to come to such an arrangement with the Ministry 
as would protect the rat-epayers for the next sixty or eighty years. He 
would ask the Minister to deal gently with (’ounty Councils in that 
matter. Ho thought that a substantial reduction wwld not be made in 
tho rents of small holders in the next ten years. Ho suggested that the 
Government might say to Coimty Councils : “ You provide subject to 
our rule what legitiinfito demands there may bo for small holdings 
after March 31, and wo will provide you with money at the old rate of 
interest pre-war, arui we will find tho balance ourselves.” Cheap money 
was in fact what County Councils wanted to assist them in this matter 
more than anything else. Mr. W. B. Taylor (Norfolk) said that the 
whole question would be very largely determined by the price to be 
paid for the land, and much anxiety and difficulty would be saved if it 
could be insivsted that land should only be purchased at a fair and 
reasonable j)rice. Mr. H. W. Thomas (Hants) agreed with Mr. R. C. 
Grey tliat tho Government should be generous with the County Coimcils 
over tho jirospectivo settlement. For the last two or three seasons, the 
strawberry-growers, settled under tho 1918 Act, had had a disastrous 
time, partly owing to tho comj>otition of fruit from abroad. Some had 
got ri(l of their land. Potato and vegetable growers were also feeling the 
brunt of foreign competition. He considered that the small holders* 
industry should be safeguarded. Mr. George Nioholls disagreed and 
gave an instance of two brotliers who started in 1911 with one acre 
each, and were now running 1,100 acres most successfully. He thought 
that tho purchase of laiifl for small holdings should not be pushed so 
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pei*sistently ; compulsory hiring was much better. Ho asked whether 
the time had not arrived when provision might be made for taking or 
hiring land compulsorily on a valuation. Small holders and farm w’^orkers 
should bo given greater facilities for getting on to County (Councils 
by the payment of part of their (;osts in attending meetings. Mr. 
Walter Smith said that if tlie provision of small lioldings was to liecome 
a part of our Agricultural Policy then it should at least bo u}>on a basis 
that would give some guarantee of success. Ho would rule out Iho 
provision of owner-occupations. Ho believed that a sound practical 
basis for sinall holdings would be possible on the linos foreshadowed by 
Mr. Nicholls. Mr. Bruford (Somerset) said he did not a})provf) of the 
proposed new Policy and that he felt sure that his (V>unty Council 
would not add to its existing heavy burden by accepting tlie scheme. 
Mr. Job Lousley (Berks) said he was C^iairman of tho County Small 
Holdings Committee and could rejiort that some of the small holders 
eriuippod before the war had done very well. Jn his C-ounty, land had 
been hired as well as bought. He was a farmer and believed in small 
holdings. There should be .stepping-stones from the bottom to tho top 
and everybody should have a chance. Ho wtis rather doubtful how tho 
County Councils would come off. Tho Oovoinrnont gave one thing and 
took another, and it was difhc.ult to believe that a County could bear 
more rates than at present. Mr. (5EOK(iE Edwards dealt only with the 
question of the agricultural labourer and cottage holdings in the scheme. 
He could not understand the agricultural labourer at his present rate 
of wages finding the deposit to purchase his laud and to ]:)uild his 
cottago. It was not going to help the scheme if the agrieultural labourer 
could not own his cottago except after forty years’ payments. Mi*. A. 
Goddard said that under tlie Acts as they at present stood it was possible 
both to <‘omjnilsorily hire laud and to buy it at a fair and reasonablo price 
for the purpose of small holdings. Tt was not tho land which was the 
big question, but financo. There was tho cost of equipment whiedx was 
gradually decreasing. There was also interest. Tho Government had 
to pay 5 or 6 per cent, for its money and there was a difficulty in lending 
at per cent. None the less, it could bo dono without loss of ca,i)ital. 
Mr. D. WooDHEAD asked how many men now-a-days could bo fomid to 
venture £10 an acre on 50 acres for etpiij^piug a small holding. 

Lord Bledisloe said lie had listened with great interest to tlie 
speeches. The Ministry appreciated highly the tribute which had been 
paid to it for providing the Council in anticipation with tho goneral 
outline of the small holdings scheme. He wished to emphasise that it 
was no more than an outline, and he could not consecjuontly reply in 
great detail to the criticisms which had boon made. It might well be 
that other tax-payers than agricultural ones shoukl think the ])ro- 
posals impossible at tho present time. The advice of the members of 
the Council would, however, be recorded and carefully considered by 
tho Ministry. There appeared to him to be no present hope of obtaining 
either a block grant as suggested by Mr. Gibbons, or anything more 
than the 50 per cent, of the loss incurred on future small holdings. It 
should be remembered that the ex-Service men’s scheme was not in any 
sense allied to the subject of the economic potentialities of normal small 
holdings. The occupying-ownership proposal appeared to have no 
friends, but he should make it clear that it was not yuoposed to force 
upon any applicant an occupying-ownership. In Scotland and in other 
countries, the provision of houses and buildings by occupying-owners 
had been a success and was fully justified on economic grounds. 
Self-help should be practised not only by the land (jultivator, but 
by the Local Authorities. It would tend to put a premium upon (ex¬ 
travagance if the State paid the whole of the loss incurred in tho 

£ 
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l>rovi«ion of nniall holdingw. With rej^ard to Mr. Ooddard’H Huggestion, 
f^ord Blodisloo c<>nHidored it to 1)0 obvious that the Exchequer 

would not agree to any seheiiie which iriv(»lved subsidy of some- 
Ihiug like IJ or 2 per cent, on tlie capital that would be loaned for 
small holdings. 

"hho Report was thf»u formally received. 

Agricultural Credit. Mr. A. W. Asimv, on heluilf of the Standing 
(^Mnrnitteo of the i'ouncil, iriovcMl the adoption of tlicir Report which 
recommended to memhers of the* Council the recently issued Report 
on Agriiaillnral ('redit (Rcoiiomie Sijries No. 8), and suggested that 
the (/ouiicil should discuss its general principles with a view to the 
forin!ila<i<»n of n^solutions to he laid before the (Viuncil at a future 
meeting. He rcfcMred l-o the new principle which the Report suggested 
\'iz., that tlie crops, or st<)<*k, or implements on the farm should be 
looki^l upon US pioper security for loans of farming capital, and he 
disi'ussed the proposiils of the Report both in regard to Long Term 
and Short "I’crin ('rf‘dit. Mr. T. (Irky (Warwick) considered that it 
woH a fulsf^ sto]) to tempt farmers to boriow more inoney. Mr. Aoland 
< lid not. agree. It was that sort of view that was combated in the 


Rep(*rt., which put forward the proposition that the hanks, which 
looked uftei lli<' farnaa’s money when he had got it, should provide 
credit for furu vvlieu he had not.. No industry thought any shame to 
itself to make use of tls' banks for ereilit during certain times of tbo 
year, or, indeed, on a ]>retly long liasis. lb* tfirew out two ideas. 
Kirst, be would ask th<' (jiiestion wbethor tin* )>anks think lliat under 
a syMb'in rd cliattel mortgages they woiiM be af)li> tr) lend at the same 
sort of rates us ih(\v would lend on ordiiairv doeumentary scuMirity. 
The chattel rnor(gag<* was more o\}K*nsive in the UnitiHl St^atos, 
whiax^ a sysb’iri of supervision of farm stock might bo simjiler than 
it was in this country. \A'itli legard to long term money, hti thought 
that, the banks did not liki* long-term eredits so much, and ho won- 
ileroil whether they w'ould nmlly be firopared to act as intermediaries 
betw’ceii the w'ould-be borrow'cr and the proposed now central land 
bank, and that such action w’ould bo successful. (Jeneral (Yiftotst 
Rrovvn (West Sussex) said that it was the vk'w of farmers as far as 


h(^ could tiud t.liat all should have tlie same fai'ilities of buying their 
land as the fanners had w'lio bought it hi'Uvrx'n s[>ocifle(] dates in 
two roi'erit yeais under the Agricultural (’retlits Act, 1923. Long¬ 
term credits would also be most useful foi the e(|ui]>inout. of farm’s, 
aii<l monies)' should be available on reasonable terms. Karniers at 
presinit bad some doulits as to bow much tlio granting ot sliort-torm. 

wouM ihsorganiHe the ])ieseni busiiw^ss with mereliants, dealers, 
and w,, on, d’lie farmer w^ould be likely to go warily in the matter. One 
irKacliant, who had a large number of fnrmiMs on his books, charged 7 
per <H‘rit. lor accominodat ion, but probably a good many cattle-dealers 
and otbers cliargod rnon*. The |)resont scheme could do much better 
than that. Mr. A\ . Ik 1 avi.ok referred to the credit sihemc in operation 
during the wur when lu, less than six different persons had to sign a 
fonn iveommendmg the grant of credit. The macliinery under the 
present scheme should he much leas formal, compatible w‘ith security 
There was also need for secrecy. If a chattel mortgage, which should 
take pi'ccedcnee ovi'r all debts, was to be given to banks, it might 
become exeecrlingly dimenit for the rnercliants, auctionoers, or other 
buMino.sfl men to make loans as they now did. The merchants 
aiictiom^ers, &o., miglit at least get equality „f opportunity with tile 
hmkH, or the industry might he mon*. damaged tluin helped. 
Mr. (.IBUONH thought there was little real need for short-term emdits 
as fanners who had sound security could got very fair temis from the 
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banks at present. Farmers considered that the long-term cre<lits 
were probably all right and might bo very useful. 

LokI Hledisjuoe said that it was difficult for him to speak in any 
great detail, as proposals which were outlined in the Itej)ort were at 
present under the consideration of the Bankem’ Clearing House. He 
thought it was generally admitted by those who had studied our 
agricultural system for a groat many years that one of the g7(?atest 
needs of agriculture was easy access to cheap credit. He hojwd it 
would be ])ossible under the new scheme to afford to farmers who had 
purchased their farms, but not within the period of the two years 
covered by the Agricultural C/redits Act, similar facilities to those 
provided liy that A<?1. It was also desirable to assist farmers who 
had arranged long-term loans with banks against the contingency of 
their being called in. Lord Blo<lisIoo went on to discuss the position 
of the farmer who placed himself in the hands of lo(?al dealers, <fec., 
in regard to short-term credits. H]:>eaking generally, the Pajliarnentaiy 
Secretary said that there was no groat iiulustry in the country to-day 
wliich was to so small an extent cotuluctod Ti})on borrowed money 
as was agriculture, es}>ecially consi<lering the amount of security 
available. The value of agricultural ci*e<lit was really very lit-tlo 
understood, tn other (*ountiies such credit was laigoly provided by 
co-Of)enitivo i‘ffort, but we ajipeai’cd to be a curiously indivd»lualist-ic 
nation. Ihuhn* a system of ehatliol mortgage lui hoped it wouUl lie 
]K»SHible to provide a form of security whic'h would not be sccitd- as 
lunongst tlio banks, but woiiUl Ix^ secret as regards the mitsidt? world. 

'J'ho Kep(>rt was tlien reeei\’e<l. 

Report on Egg Marketing in England and Wales. Mr. Ai land 
[iresontod a Uejiort from tb(» Standing (’oinmittee dealing with the 
Ministry’s Keport on Kgg Mai’keting in England and Wales, which 
ho tiesirod to (*oinmend warmly to tho attention of members of the 
Council. Ho thought that members might tlo worse than (;arry a co]iy 
oi* two about and show it to any keen poultry-man they happened to 
meet. The Report made some valuable sugge^stions frir the improve¬ 
ment of egg marketing, and what the Standing Committee suggested 
was that the Ministry should issue a leaflet or leaflets summarising 
the main facts and conclusions of the Report. It also considered that, 
since the business of egg-}m>duction in the country largely affected 
country-women, it would bo an a<lvantage if more women lecturers 
or demonstrators wen^ employed by (’ounty Kdiicational Authorities. 
Lord Blodisloe said that the question of the issue of a leaflet, was 
under tho consideration of the Minis!,ry. Tho Report was received. 

White Paper on Agricultural Policy. Mr. U. (L Pati jcrson (Staffs), 
on behalf of tho Standing C^unmittee, moved tho following rosoJntion : 

'J’hat this (’ouncil, having received and considored tho Covorn- 
mont’s Whit© Paper on Agricultural Policy, regrets that, in their 
view, it contains nothing that w^ill prevent the rapid conversion 
of arable land into grass an<l tho consexjuont serious diminution 
of labour employed on tiio land. 

He said that he considered it a duty of the (Council to take cog¬ 
nisance of the Goveiuraent’s pronouncement and to express its views 
upon it. Nothing would give a greater impetus to the general trade 
of the coimtry than a flourishing agriculture, and he did not think 
that every avenue to secure that object had been explored. The 
responsibility for discouraging arable cultivation was a very grave 
one for the Government to shoulder. He hiui never known the position 
of agriculture and its pros|)acts to be so bad os they were at tho 
present time. Pj-e-war priq^g wqye obtainable for many of the j>roducts, 
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whilat costs wore double pro-war. The creation of small holdings 
would not moot Ins objection to the present policy which provided 
indeed very insuihcient opportunities for new men. Subsidies for 
agriculture ha(l been ruled out, but wei*e not subsidies for small 
holdings now being suggested ? He doubted the wisdom, also, of 
short-tenn credits to a man whoso business was a losing proposition. 
Mr. G. G. Rka (Northumberland) seconded the resolution, saying 
that the f)oli(*y would probably lead to the laying down of a great 
deal more grass, whicdi would not only mean less food-stuffs but less 
employment for* agricultural labour. The Government was giving 
the agricult ural lH>>ourer a backhamled blow in giving him a Wages 
Board without at th(^ same time giving the fanner some sort of 
security ftu* (unploying him. It should not bo beyond the powers of 
tb(^ Ministry to devise) some means of encouraging the farmer to grow 
more crops arul to increase the amount of labour employed. Capt. E. 
T. Mouris (Herts) said that the {lolicy of the White Paper might be 
summed up in those words : “ We cannot make you better, but we are 
of opinion that we may bo able to Tnake you a little longer dying.” 
The position was very serious ; it was the interests of the life of the 
Nation that wtM'o at- stake. What was the future, not only of the 
farmer, but. of t>ie blacksmith, the village shopkeejier, and all the 
other ]i<'o])le who derive their <laily broad from the jiroduco of the 
soil ? The rusting of the jilough should bo stopped, Mr. Matthews 
(Hereford) gave instances of tlio very low prices of corn, cattle, and 
sheep, and increases in rates, tithe, and other costs. Mr. Ashby said 
that the fanners’ business ]K)licy did not appear to stpiare with 
public pi’onouncemonts. Jn his view land was unlikely to be laid 
down to grass in any unusual degree. The proportion of arable land 
was us high iit>w as in 1913. Farmers were as well able to face their 
own ecemornic circumHt.aiiccs as any body of business men in the 
country. Mr. W. B. Taylor said he would like to see the resolution 
mode wider by deleting the latto portion and substituting therefor ; 
“bring confidenco and security to the industry.” Credits were no 
gf)od unless t-lie iiulustry was a paying proposition, and corn-growing 
in Norfolk was not such. He did not agree, however, that the whole 
of agriculture was going to decay. There never was a time that called 
for more enterprise and f)Iuck. Faces should be turned to the sun and 
the Ministiy helped by counter proposals. Could not the Minister 
persuade the browing industry to brew British beer from British 
barley, or could lie not introduce a Pure Beer Bill ? 


1 HE Minister of Agriculture, Mr. Guinness, said he had listened 
with great mteivst to the debate which really amounted to a renewal 
of the demand for agricultural subsidies. A measure of that kind 
couhl not be justified unless its results wei*e certain. The National 
Farmers’ Union had said that even if the Fallows Subsidy proposed 
by tlie Council were operated, the maintenance of the present arable 
acreage could not be guaranteed. That, of course, was not the main 
mason why subsidies were turned down. The Party now in power 
did try to get the consent of the country to assist in protecting the 
great manufacturing industries, and out of the proceeds of that pro- 
tection to provide a subsidy for agriculture. The country had turned 
that proposal down and it did not even have the support of the agri. 
cult^I industry. As to the position of agriculture, that probl^ 
would be much simpler if the country were back in the old ^sition 
Wore modem mventiouH hail increased industrial development. 
There w*s no evidence that land was going to continue going out of 
cultivation. There was evidence that the bottom had been reached 
in regard to pneo. We were back on the gold standard, and he did 
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think it rather a rash assumption that land would be laid down to 
any much greater extent to pennanent pasture. The Clovernment were 
doing something for arable agriculture. There was the help to the sugar 
beet industry. There were the credit proposals. Mr. Pattebson 
replied to the debate and the motion was then put to the Meeting 
and earned by 23 votes to 6. 

Diversion of Road Fund. — ^Mr. J. Hamilton (Lancs) moved on 
behalf of the Standing Committee the following resolution:— 

That in view of the very large and constantly increasing 
volume of motor traffic and of the need for adecpiate provision 
being retained for the repair and maintenance of existing roads 
and for the making of new roads where necessary, the Council 
of Agriculture for England considers that the Roa(i Fund should 
be kept intact, and no moneys from it applied to other purposes 
than those for which they were collected. 

This was seconded by Mr. Wm. McCrakbn (Cheshire) and was 
spoken to by Mr. Rea, who said he did not think the resolution went 
far enough. He would like the Council to consider an addition to the 
motion as follows—“The Coimcil further considers that the Govern¬ 
ment should largely increase the taxation of motor lorries, motor 
vans, charabancs, and other heavy motor vehicles whicih at present 
pay a tax altogether inadequate to the damage done to the roads.” 
Mr. Walter Smith said the question was a very iinpoitant one to 
agriculturists. He would prefer to leave the resolution as it had been 
moved. Not only the first class but the second class roads of the 
(jountry wore becoming national in their use. The Council should 
impress upon the Minister that it feels strongly upon this question, 
and that it involved a brealdng of pledges, and the breaking of a 
policy which was vital to the industry of agriculture. 

The Minister said he thought it would be a dangerous principle 
to say that what was suitable in 1920 should, under quite different 
conditions, always be maintained. Under a re-distribution of the 
road i*evenue agriculturists might bo much better off than they wore 
before. Mr. Churchill’s final proposals would not bo published yet, 
but he had undertaken that for the first time the roads maintained 
by the Rural District (youncils would get a grant, not merely for their 
improvement, but for their upkeep. Mr. Woodhead suggested that 
the proposed amendment might be withdrawn. The amendment 
was, however, i)ut to the meeting and lost, and the original motion 
carried. 

Agricultural Wages, Suffolk and Norfolk. - Mr. George Dallas 
moved :— 

That this Cknmcil expresses its deep regret that, the Minister 
of Agriculture has not exercised his powers under the Agiicul- 
tural Wages (Regulation) Act, 1924, to ask the Suffolk and 
Norfolk District Wages Committees to reconsider tlie decision 
to fix a minimum wage of 28s. for a 48 houi*s working week, and 
calls on the Minister to act on his powers without delay with 
the object of helping to get a living wage fixe<l for the agricultural 
workers in those coimtios. 

Mr. George Edwards seconded the motion, which was discussed, 
and Mr. Clement Smith, the Minister, Mr. Hewitt, and other members 
took i^art, the Minister explaining that he would be justified in 
referring the decision back to the Local Wages Committee only if 
new circumstances had arisen which made the recommendation un¬ 
suitable, or if it "^ere clear that the Committee had neglected its duty. 
The motion was then put to the Meeting and lost. 
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AGRICULTURAL ADVISORY COMMITTEE 
FOR ENGLAND AND WALES 

Report (No. 13) to the (Councils oi Agrieultiire for England and 
Wales on the Procoedings of the Agricultural Advisoiy Committee. 
The Report is as follows :— 

The last Report was iTia<]o oh Novernlx^r 26. 1925, and between that date 
and tho date of the pn^soiit Report tlierci have boon two mc^eiings of the 
Agricultural Advisory Ooinmittoe, viz., on December 9 and Ihbruory 3. 
Two new memlKTs have hew^n appointed to the Committee : Mr. A. W. 
Ashby, in filace of ProfosHor T. R. Wood, resigned, and Mr. W. P. Gilmour, 
in pla(‘(» of Mr. John McCuig, deceased. 

(1) Foot-and-Mouth Disease. At both meetings the Chief Veterinary 
Olttcor, Sir Stewart Stockman, gave details of tho existing position in regard 
to tho diH(«iHO. At the Meeting on Decomber 9, the question as to the possible 
intrcwliuTion of mft >101100 from abroad was again examined. The Committee 
was inforrntid that the Ministry’s Inspectors had been instmetod to give 
no more licences for importation of straw for manufacturing purposes. As 
to the disinfection of importt^d motor cars, it apjvearod that there was no 
diret't evidence that these had brought, or wore likely to bring, the disease 
into the country, and that an Order to cleanse them would be difiicult and 
costly to administer. With r<‘gard to tho disinfection of railway trucks after 
the carrioge of import<*d liidos and skins, the railway c()m]>ani<^s’ estimate 
for this w'ork was ov'or LI70,000 jier annum, and it was agrtHul that the 
Ministry could not insist on so large an i*xpeiKliturc in tiu' absence of inor(» 
direct evidence. Tho question of the introductjon of tJio disease in ini])orted 
meat., and imported vegetables and bags aiul sarks containing thorn, w^us 
also examuK'd, fait it was not thought, possililc' to takt' action at the jiresent 
t-irne. 

The (pi(‘stion was raised of the likelihood of infection fieing retaineil a 
long time on farms tlirough feeding stuff’s, particufarly hay, biv-oining in- 
teettsl and lioMing th<» ihsenHc. It was agreetl tfiat feeding stuffs and fuiy 
on farms should fie kept, under ((iiaruntme for a longer period than fiad btx'ii 
eii.stoina.rv hitlierto. In ri'gard to the question of <*om})enKatii)n being with- 
liekf wiiero a farmer did not inim(*diat<'iy iviiort tfa* existence of disease on 
Ins farm and tfiercl)^ gri^atly inemased the risk of a large outbreak, tlu* 
Committee' was informiMl that tfie Ministry find no powder to w'itbhold eoin- 
pensat.itin, but tliat, whore' a e-onviction folleiweel iijiein sueJi conejoalnu'int or 
negle'ct, tlie farme»r <‘ould and wmulel 1 m^ e*hargt'd wntli the amount e>f the 
estimated t]iree*t efjunage timt his eone'oalment or neglect luiel cause»d. 

(2) Compulsory Licensing of Bulls. - At the meeting on December 9, 
the propo.sod elraft Jhll feir tho eoinpulseiry he'e'nsing of fiulls was dise'u.sseel 
and upproveel. It was the'ii «*xplained that the Ministry did not. propeise 
that the Rill should ap[)ly to okl bulls, but only to young bulls up te> tbo 
})rese*rilK'id age (ten monibs) at the time wdieii the Act W'ould eeime^ into 
ojieratiou (two ye'ars from tlu' date of the Ae't). 

At the M(*e'ting on J^’ebruary 3, the Minister informed the Ooimnittoe 
that Rie' proposal had met with a great deal of oVijection from farmers, anel 
that if t-he jiace was forced at t.hei pri'sent time t}iere> was great danger tliat 
insumd of having centres of propaganda on the Ministry’s side, they would 
bfj in opposition. In tfie c'ircuiristances, ho had reluctantly come to the 
conclusion that it would be inopportune to introduct^ ill© measure at tho 
jirosciil tune, but he hoped that the attitude of farmers generally towards 
the seheine would cliange, and that it would bo possible to pass tlio Rill with 
general assent at a laUir date. The Committee did not di.sagre© witli the 
MinisU'r’s view. 

(3) White Paper on Agricultural Policy.— This Paper was examined 
at the Mooting on February 3, and it was agreed that tlio consideration of 
it be postponed until the next Meeting of tho Committee wlien the situation 
with regard to the Clov<>mmont’s Policy might be more fully unfolded and 
ready for discussion. 

(4) Destruction of Injurious Weeds.— It was stated in Committee lha 
tho present law dealing with injurious weeds was practically impossible to 
opwato b^us© of the delay which necossai'ily took place before the Agri¬ 
cultural Comnuttoes could get to work. An Inspector hod to be sent to tho 
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field on receipt of a complaint, and a notice had to be served on the offender 
to cut and burn the weeds. By that time, socHiin^ had usually taken place. 
Legislation would only bo effective if it could be made an offence at all to 
tolerate injurious weeds on one’s land. The Ministry undertook to examine 
the position with a view to suggesting, if possible, an amendment of the 
law. 

(6) Improvement of Teehnical ]Vtfork on the Farm,— The Ministry 
circulated a memorandum on this subject stating tliat- discussions bad taken 
place with the farmers’ unions and the labourers’ unions, and that it was 
hoped that an agreed scheme would shortly be evolved. 

(6) Hepott from the Various Departmental and Other Committees.— 

A Report of the Proceedings of t,hoso Oommitiex>s for the fo»u’ months ending 
January 11, 1920, was rooeiv^ed and considerod by the Committoo. 

March 4, 1920. 


APRIL ON THE FARM 

J. R. Bond, M.Sc., N.D.A. (Hods.), 

Agrimliural Organiser for Derbyshire. 

Seasonal Notes. —At the time of writing (mid-March) grass 
land looJvS very fresh and gretm; the hedge rows are nearly 
half in leaf, and spring seems to be close at hand. Whether 
forwardness in Man^h portends a good season, or what may ho 
the chances of a set back to the tender growth nei'd not be 
discussed ; ewes with lambs, and cattle out of doors are enjoy¬ 
ing present grazing conditions ; and it is rar<^ to find arable 
land so dry and workable in Marcli as it is just now. Tradition 
in most Eurojiean countries favours a djy March. 

April is ordinarily a very busy month on the farm. Live 
stock demand at least as much labour at this as at any time 
of the year : cows and most of the young cattle are still on" 
indoor rations; and ewes, sows and brood mares, each with 
their respective offspring, claim additional attention. The 
stock breeder who has much arable land is, therefore, least 
inconvenienced by the demands of field operations if ho has 
been able to clean^ manure and sow a considerable part of his 
land in autumn or winter. 

The field work typical of April includes completing the 
sowing of oats, barley and small seeds ; harrowing and rolling 
winter corn; hoeing beans; harrowing and perhaps irrigating 
grass land with liquid manure. Early potatoes will need 
saddle-back or chain harrowing to destroy the small weeds 
which begin to germinate in April; and charlock in spring- 
sown com may call for destruction either by skilful harrowing 
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or by the application of powdered kainit. The principal work 
in April, however, is the soil preparation and sowing or planting 
of late potatoes, mangolds, kohl rabi, kales and ox-cabbage. 

Whether to drill on the flat or on the ridge is perhaps 
largely a matter of circumstances and equipment. Provided 
that the ridges are made firm enough, either by settlement or 
by ridge-rolling, a good plant can be obtained by this method ; 
cleaning operations may begin earlier than is possible in flat 
drilling ; the weeds can be better got away from the rows of 
plants ; and the horses will walk between the ridges without 
the guidance of a driver at their head. The writer’s preference 
as often expressed in these notes is for ridges, reduced before 
sowing by the use of a chain harrow along them. 

Farmers who habitually mix 1 lb. of swede seed with each 
8 lb. of mangold seed should consider the superiority of kohl 
rabi for this purpose. It transplants well, and hence is useful 
for filling up gaps, while, being smaller in the tops, it is not 
so likely to smother the mangolds as is the swede. 

As an insurance against shortage of keep in July and 
August, stock farmers may well sow a breadth of either vetch 
mixture or marrow stem kale during this month. The first 
entails the less labour, but the kale will yield the greater food 
sujjply, and if not required in summer will continue to grow 
and provide forage for autumn or winter use. Where already 
established lucerne is of course valuable for this purpose. By 
partial soiling mucli can be done to cut down the feeding- 
stufls bill, which is a 2 )t to absorb such a large proportion of 
the dairy farmer’s returns. 

Cost of Root Crops. —If some farmers have an unduly high 
‘ opinion of the feeding value of roots, others imagine the cost 
of production of these crops to be very much higher than it 
really is. There are considerable differences in cost per ton 
due to season, soil and especially management, all of which 
influence yield ; but the range of variation is probably not so 
gi’eat as may be suggested by the fact that in one district 
farmers are willing to put mangolds on rail* at 10s, to 13s. per 
ton while in another the roots are bought at 25s. to 35s. per ton 
and perhaps carted three or four miles home. 

Estimates of costs of producing crops are always contentious, 
and those concerning cleaning crops such as potatoes, roots ” 
and marrow-stem kale are particularly arbitrary. One farmer 
regards roots as exceedingly expensive, owing to the amount 
of labour and manure they require; another points out that 
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if he did not grow roots he would have to clean and manure 
the land in some other way, generally with a less valuable 
5 H[eld in return. Still another view is held by many dairy 
farmers, who have (and for other purposes need) the horses, 
the men and the manure necessary for root growing : they 
consider that until they have found some more productive 
way of employing all these than in growing meadow-hay, 
they are well advised to continue cultivating root crops for 
winter feeding. As demonstrated in last month’s notes there 
is ample evidence in favour of feeding roots to dairy cows, 
including high yieldcrs. 

Reliable information has been obtained recently regarding 
the actual cost of growing root crops. In a report concerning 
fourteen East Anglian farms financially recorded in the year 
ended Michaelmas, 1924, Mr. J. A. Venn, M.A., of Cambridge, 
gives the average cost of production as follows :— 


Sod 

No. of Farms 

Acreage 

Cost per acre 

£ s. d. 

Heavy 

4 

34 

15 17 0 

Modiiun 

.... 4 ’ 

30i 

15 

0 0 

Light 

6 

92i 

10 

0 0 


Total 14 

157 

14 6 0 


The above costs, however, do not include harvesting and 
storage ; but on the other hand they also ignore the deductions 
eventually to be made for residual manurial values and for 
the value of the tops. 

In a second report concerning six Eastern Counties farms 
similarly recorded in the year ended Lady Day, 1925, Messrs. 
Venn and Carslaw give the average net cost of 74 acres of 
mangolds as £12 13s. Id. per acre. They point out that, 
contrary to expectation, the average cost of these roots, 
including harvesting and storage, was lower than the corres¬ 
ponding figure for the Michaelmas group. Unfortunately the 
reports do not record the yields per acre ; but, assuming that 
the crops were similar to the official averages for the Eastern 
Counties in 1924, viz., 21| tons per acre, and neglecting the 
value of the leaves, the cost of the roots per ton was apparently 
13 b. 4d. in the first group and 11s. 4d. in the second. 

To Dr. A. G. Ruston, of Leeds University, I am indebted for 
unpublished data regarding the cost of production of 1 , 076 | 
acres of root crops, mostly swedes, on a large number of 





Th(‘ a.v('ra^(' of dressed roots per aero was tons and 
the cost fK*r ton Mis. Hd. This figure, however, includes no 
allowance for <h(' f(‘eding or nuanurial value of the tops or 
shaws, and probably some farmers would ennlit the crop with 
a gr(‘a,t(^r sum than JlI 5^. Id. in respect of its cleaning effects. 

It only rcmiains 1o Ih’ said that the cost of the nutriment 
per [)ound of starch (‘(piivalent in the roots, even in the 
relatively exp(msiv(‘ Yorkshire crops, was e.onsidt*rably less 
than that of similar nutriment then obtainable in the form 
of pureliased m(*als. 

Tlu' above figun^s do not ap[)ly to sugar b(*et, which is 
mor(' ex])ensive to cultivate and costly to harvest and dispose 
f>f. ’^rhe gross cost p(T acre in 1924 on 017 acres, recorded by 
ih’idges and Dixey and re])orted upon in the Ministry’s 
liescarcJi Monograph No. 3, was t24 2s. ll|d. per acri^ or 
.€2 2s. 4d. per ton. 


The Utilisation of Surplus Milk —Milk secretion is influenced 
by so many factors that tlie dairy farme^r finds it a matter of 
gimt difliculty to maintain a uniform output. He may produce 
30 per (!ent. more milk at one season than another, and when 
the fluctuation is on the excess side, as it may be in the spring 
months, be frequently has to consider how to make use of the 
surplus on the farm. Several alternatives suggest themselves, 
and in deciding which to adopt it is advantageous to possess 
the data wherewith to compare the probable returns from 
each method of utilisation. 

Surplus milk can be fed to pigs; and, as is well known, a 
smaU ajlowanoe of this food has very beneficial effects on 
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their health; moreover, milk-fed pork or bacon is of high 
quality. The body increase attributable to the consumption 
of a gallon of milk, however, is small, varying from 1 lb. in 
young pigs to only about | lb. in older animals. On the average 
a gallon of milk produces | lb. of live pig or .Hb. of actual 
carcass, woiii/h about 7d. 

Young calves produce about I lb. of live weight increase, 
or roughly | lb. of veal, per gallon of milk consumed. When 
veal is worth Is. 3d. a j)ound, the return per gallon of milk 
consumed is about lOd. Calculation of the value of whole 
milk for rearing purposes, however, is a more difficult matter. 
A small allowance of milk is valuable in the diet of a calf that 
is otherwise being reared mainly on milk substitutes. At 
three months old, however, the calf will make almost as good 
growth on half a gallon of milk, w'ater, and 3 lb. of calf meal, 
costing 4d., as on gallons of milk. l]i other words whole 
milk is worth little more than 4d. ])er gallon when fctl in large 
quantities to calves for n*a.ring. 

The more j‘emuiioraiiv(^ nuTliods of utilising surplus milk 
are those of cheese-making and cream selling or bntt(M‘-making 
in conjunction with calf rearing. 


NOTES ON MANURES FOR APRIL 

Sir Jotin Russell, D.So., F.R.8., 

Rotharmted liJx2>eri7nental JS fa lion. 

‘‘100 per cent Available Phosphate/’~A coin^spondc nt has 
asked what is the meaning of the expression '' 100 per cent, 
available phosphatewhen a])plied to ground mineral 
phosphate offered as a fertiliser. 'Ilierc is no precise meaning, 
the word ‘‘ availability varying in its significance in different 
circumstances. The most probable meaning of this particular 
expression is that the whole of the phosphate could theoretically 
be taken up by crops over a course of years, assuming that ail 
other conditions were favourable to good growth. This same 
claim could be made for all the standard artificial fertilisers, 
including the high soluble basic slags. It is of course unlikely 
that the whole of any fertiliser is used by crops ; some, 
especially of phosphates and potash, remain fixed in the soil, 
some is washed away, particularly nitrogen, and, to a less 
extent, potash, and some is taken up by soil micro-organisms. 
The percentage actually recovered in the crop has been worked 
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out carefully for nitrogen owing to its costliness ; it is about 
60 per cent, in the first year in good farm conditions, but not 
much is recovered later. Fewer figures have been worked out 
for phosphates. 

Bacteria in Fertilisers. —Fertilisers are periodically offered 
to farmers with the inducement that they contain bacteria, 
or food for soil bacteria, likely to increase the fertility of soil. 
There is no evidence that any of these bacterial cultures are 
worth paving for. The only things of value in a fertiliser are 
the fertilising constituents, nitrogen, phosphorus, potassium, 
and in some instances calcium, and the form in which they are 
present. The unit value method gives the best guidance to the 
value of a fertiliser to the farmer, due allowance being made 
for the combinations in which the ingredients exist, and the 
condition of the manure. These remarks do not apply to 
cultures for the inoculation of lucerne, the advantage of which 
has been proved at a number of farms by the Rothamstcd 
workers. 

Poor Growth ol Wheat after Beans. —An interesting example 
is to hand frcun Warwickshire of a farm on which wheat does 
not do well after beans, though oats make good growth. 
Several causes might bring this about, but the expert who 
visited the farm attributed the results to a shortage of lime in 
the soil. This conclusion is in agreement with the composition 
of the bean crop and the respective lime requirements of 
wheat and oats. Beans remove a good deal of lime from the 
soil; a 30 bus. crop takes out about 30 lb. pure lime per acre, 
about as much as a 30 cwt. crop of meadow hay, and approx¬ 
imately three times as much as a 30 bus. crop of wheat, or a 
40 bus. crop of barley, or a 45 bus. crop of oats. If land is 
already deficient in lime, therefore, a crop of beans will make 
matters slightly worse. Wheat is more sensitive than oats to 
lime shortage, and therefore begins to fail even though oats 
succeed. 

Potassic Blanures and Earliness of Potatoes.— A cor¬ 
respondent has raised the question whether the sulphate or 
the muriate of potash is the more likely to ripen the crop first. 
He states that in Jersey the sulphate more rapidly ripens 
early potatoes and asks whether this is general. So far as the 
writer knows the question has not been fully tested in an early 
potato district, though there is doubtless much experience 
among growers which could usefully be collected and examined. 
For the main crops of potatoes many experiments have been 
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made at Rothamsted and elsewhere, and here the tops tend 
to die down first on the plots supplied with muriate. This does 
not always seem to affect the weight of tubers per acre, but 
their composition is as a rule somewhat different. 

Magnesian Limestone: Can it Safely be Used by FarmersP— 

This has recently been asked by a farmer who had been offered 
lime containing 6 per cent, of magnesia, and desired to know 
if it could safely be used on his land. There is no evidence that 
so small an amount as 6 per cent, could do any injury, and 
indeed the whole question of magnesian limestone deserves 
re-examination in the light of the changed conditions of 
modern practice. The fear of injury of magnesia dates from 
the time when large dressings of lime and limestone were 
given, but nowadays the dressings are smaller. The writer 
knows of only one definite experiment in this country with 
quantities approaching those used in modern practice ; it was 
made at Garforth and showed no ill-effect from magnesia. 
More extensive experiments were made at New Jersey in the 
United States, but in these also there were no harmful effects. 
It is improbable that farmers would nowadays wish to use 
more than two tons of lime per acre, and experiments with 
quantities of this order are very desirable to see if the mag¬ 
nesian limestones are really as bad as they are reputed. 

Manuring Barley to Deal with Frit Fly.— It has been found 
at Rothamsted that manuring barley with superphosphate 
reduces its liability to attack by frit fly. Reports from a 
Wiltshire farmer show that nitrate of soda has the same 
effect. There is no inconsistency between these results. The 
plant is saved by making the ear shoot quickly from its 
ensheathing leaves so as to be out of the path of the grub or 
larva when it crawls downwards after emerging from the eggs 
which are generally laid at the top of the leaf. If it meets the 
head in its path it will feed on the embryonic grain, but a 
head that has already shot out escapes. On typical barley soils 
nitrate of soda might reasonably be expected to produce this 
result. 
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PRICES OF ARTIFICIAL MANURES 


Notk - -Unl«‘88 othrrwlMc, rttutc'd, prltrs aro (or not, 1 ('ks than 2-tnn lots f.o.r. in towlis named, 
and aro net cittih h»r piuinpt- delivcTy. 


Oortcription 


Nitrate of srxla (N. I5^%) 

„ liiiMi (N, ia%) 

Sulphate of ainniooia -- 
Neutral (N. i!M% 

Kaitiit (Pot. 2(P‘o) 

„ (Pot. H<;,o) 

Potasli saltH (l^)t . J10%) .. 

M (P<.l.2t>%) 

Mudnh’ of potjish (Pot., 50 5,‘4%) 
Hulpluite „ (Pf)t. IS-.51 }%) 
liitHic hlujji ('r.P. 

(T.p. ;to%) .. 

(T p. .. 

(T.P. 20<>o) . . 

(T.P 24v;,) .. 

(Iround rock pli<t«phato (T P.r>8*^‘<\) 
Su|K’rf»ho.'»phate (S.P. 5r>o{,) 

„ (S.P. 32%) 

(S.P. 30%) 

IhjMO tnottl (N. 3 J%, T\J*. 45%) • • 
Stoanied bom' (lour (N. 

T.P. kS{Uyri%) 
Finh guano (N. T.P. 10%).. 

I3urut luui}) lime .. 

(Irouiui lime 
(Jrouml Junesto/ie 



AblimviatioiiK: M. ISitri.«'*n ; S.P. - Soluble JMi.>sphate ; T.P. Total Phosphate ; Pot. - 

J*ot a h. 


“ J>e)iver(Ml in 1-Ion lols at piireliaser’s neuref,t mUauy .slnlion. 

1 Dellven'tl Cwhlun .\ limited area) at nuuhasiT’s neare.st, railway st.ilion. 
t f)eli\ered in 4-loii lots In the home counties. 


l*ri(ies include coat of enmuffe from works to t,o\ni named IliUl priw.s imUude delivery 
to any Htatir»n in N orkshin-, Liverpool lo any station m Lancashire. Jamdon piiccs aie f o r 
at >I(»rthein London Stdions Cost to piirchHsers in other liistrlits will be ure.-iOr <ir leas 
accoriilnji to the distanee ol diflerent inircha,ser.s Irom tlie works. 


il Delivered In 4-ton lots to Jamdoii 


t Fineness 8tP;o tlirouffh standartl semen of 10,tH)0 holes tt. tin' square ineh 
Is for 4-t.on lots Lo r, at Nortlu'ni London Stations and at C.W.Jt. and S R* 
the cost to purchasers 1 .h 55s. per ton. 


Price at. ixmdon 
Jiondon Stations 
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MONTHLY NOTES ON FEEDING STUFFS 

E. T. Halnan, M.A., 

Animal Nutrition Institute, Cambridge University. 

The Use of Sugar Beet Tops as a Substitute for Oats for 
Heavy Draft Horses. —In a recent number of the Land- 
wirtschaffUche Jahrbucher, there appears an interesting and 
instructive account of the experiments earned out by Evhard 
Bartsch, to establish the value of sugar beet tops (without 
leaves) for heavy draft horses. In view of the increasmg 
interest in sugar beet, any information on the use of sugar beet 
tops is of value. If sugar beet are sent to the factory in a 
j)roperly topped condition, a considerable' })roportion of 
valuable feeding mat('rial is left behind on the field in the form 
of sugar beet tops, and this feeding material may amount in an 
average crop to four or live tons to th(^ acre. It is already the 
])ra.ctice in some districts to feed these to|)s to sheep, both in- 
lamb ewes and hoggetts having be(^ii fed on sugar b(*ut tops 
without harmful elTects. Indeed, in tlu^ case of the in-lamb 
ewes, a healthy crop of lambs were j)rodu(*c‘d and the owt'S 
gave a good flow of milk. The crowns, or tops without 
leaves, can be fed without stint, but more care is necessary 
when the leaves are fed owing to the presence of oxalic acid 
in them. In the case of Bartsch's exi)eriments,only the crowjis 
w^ere fed. The experiment was carried out on three teams of 
horses, whose ages varied from seven to thirteen years, and 
who>se average weight w^as 12| cwt. The animals were divided 
into two groups. One group received a ration (consisting of 
11 lb. of rye straw, 11 lb. o{ meadejw hay and IfiJ. lb. of 
crushed oats; the other group received 11 lb. of ry(' straw, 
15| lb. of lucerne hay, 9 lb. of crushed oats and iV2\ lb. of 
sugar beet (crowns. The experiment lasted for a total peiiod of 
six weeks ; careful estimates of the work performed by these 
animals during this period were made, and the results show 
the following facts to have been established. 

(1) Sugar beet tops form a very useful food for heavy draft 
horses, provided that care is taken to feed them in the freshest 
possible condition in the form of slices, and as far as possible 
free from dirt. 

(2) Sugar beet tojm can be regarded as a substitute for oats, 
provided that care is taken to feed with them a protein-rich 
fodder such as lucerne hay, in order to supply the protein 
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which is lacking in the sugar beet tops. When fed under such 
conditions, 5 lb. of sugar beet tops can take the place of 1 lb. 
of oats in the ration. 

Ciompoillld Feeding Stnflb. —The development of agricultural 
education and research has considerably extended our 
knowledge of the scientific principles underlying the nutrition 
of farm livestock, and a considerable proportion of farmers are 
now in the position to compound suitable rations for their 
livestock on economical lines, using straight feeding stuffs for 
the purpose. In the past, this has been done by the compound 
cake and meal manufacturers, who utilised such knowledge as 
was available to prepare proprietary foods, which were placed 
on the market after suitable tests had been made by them 
to ensure that the foods were suitable for the purpose in view. 
Such foods, in the majority of cases, were straightforward 
compounds, but were naturally more expensive than home 
made mixtures, owing to the fact that naturally the 
manufacturer required adequate payment for his services. 
This additional expense, combined with the tendency among 
the manufacturers to keep the composition of the cakes and 
meals a trade secret, caused the larger farmers to compound 
their own mixtures as soon as they had the requisite knowledge, 
since, not only were they in the position of feeding their stock 
on cheai)er lines, but they also knew exactly what the animals 
were getting. 

The small holders, however, still have to rely largely on the 
compound cake manufacturer for their supplies, since they 
do not feed enough cake and meal to enable them to buy the 
separate ingredients of the mixture in sufiicieut bulk to get 
them at economical rates. The position with regard to com¬ 
pound cakes and meals, however, has definitely changed, and 
manufacturers will do well to recognise this fact, as in all 
businesses the producer who studies and satisfies his customers’ 
requirements eventually obtains the greatest success. The 
big manufacturers have already recognised this fact; they are 
not only taking scientific advisers on their staff, but are also 
anxious to consult the scientific and advisory staffs of the 
various Colleges and Universities dealing with agricultural 
investigation and research. 

The process has gone one stage further in America, and 
eventually the same system will probably be adopted in this 
country. In America, the manufacturers co-operate with the 
advisory and research staffs by meeting them in conferences 
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Descbiption 

Price 

8. d. 

per qr. 

lb. 

Price 

per 

ton 

£ B. 

Manu< 
rial 
value 
per 
ton 
£ 8. 

Cost of 
food 
value 
])er 
ton 
£ 8. 

Starch 

equiv. 

per 

1001b. 

Pnee 
per 
unit 
starch 
equiv. 
s. d. 

Price Pro¬ 
per lb. tein 
starch equiv. 
equiv. 
d. % 

Wheat, British. 

_ 

_ 

11 

10 

0 

15 

10 

15 

72 

3 

0 

1-61 

9*6 

Barley, British feeding 

— 

— 

7 

15 

0 

12 

7 

3 

71 

2 

0 

1*07 

6-2 

„ Canadian No. 4 Western 

28 9 

400 

8 

2 

0 

12 

7 

10 

71 

2 

1 

M2 

6-2 

„ American^ 

27 9 


7 

16 

0 

12 

7 

3 

71 

2 

0 

1-07 

6-2 

„ Russian 

27 6 


7 

13 

0 

12 

7 

1 

71 

2 

0 

1'07 

6-2 

Oats, English, white .. 

— 

— 

9 

0 

0 

13 

8 

7 

60 

2 

9 

1-47 

7-6 

„ „ black and grey 

— 

— 

8 

13 

0 

13 

8 

0 

60 

2 

8 

1-43 

7«6 

„ Scotch, white 

-- 

— 

9 

7 

0 

13 

8 

14 

60 

2 

11 

1-56 

7*6 

„ Canadian No. 2 Western 

28 9 

320 

10 

2 

0 

13 

9 

9 

60 

3 

2 

1-70 

7-6 

No. 3 „ .. 

27 6 


9 

12 

0 

13 

8 

19 

60 

3 

0 

1-61 

7-6 

» food 

23 9 


8 

7 

0 

13 

7 

14 

60 

2 

7 

1-38 

7*6 

„ American. 

24 0 


8 

8 

0 

13 

7 

15 

60 

2 

7 

1-38 

7-6 

„ Argentine 

22 9 

,, 

8 

0 

0 

13 

7 

7 

60 

2 

5 

1*29 

7-6 

Maize, Argentine 

30 3 

480 

7 

2 

0 

12 

0 

10 

81 

1 

7 

0-86 

6-8 

„ South African .. 

30 3 


7 

2 

0 

12 

6 

10 

81 

1 

7 

0-86 

6-8 

Beans, English winter.. 


— 

10 

0 

1 

11 

8 

9 

66 

2 

7 

1-.38 

20*0 

Peas, „ dun .. 


— 

11 

0 

1 

7 

9 

13 

69 

2 

10 

1*52 

18-0 

„ „ maple.. 

— 

— 

11 

13 

1 

7 

10 

6 

69 

3 

0 

1-6] 

18-0 

Dari, Egyptian.. 

Millers* offals— 

— 


11 

10 

0 

15 

10 

16 

74 

2 

11 

1-56 

7-2 

Bran, British ., 

— 

. - 

6 

2 

1 

6 

4 

16 

42 

2 

3 

1-20 

10-0 

„ broad .. 

— 

_ 

7 

15 

1 

6 

6 

9 

42 

3 

1 

1-65 

10-0 

Middlings, fine, imported .. 

— 


7 

12 

1 

1 

6 

11 

69 

1 

11 

103 

120 

„ coarse, British .. 

.... 


6 

0 

1 

1 

4 

19 

58 

1 

8 

0*89 

114) 

Pollards, imported .. 

__ 

— 

5 

12 

1 

6 

4 

6 

60 

1 

5 

0*76 

11-0 

Meal, barley 

— 

— 

9 

10 

0 

12 

H 

18 

71 

2 

6 

1*34 

6-2 

„ maize 

— 

— 

8 

16 

0 

12 

8 

3 

81 

2 

0 

1-07 

6*8 

„ „ Smith African 

— 

— - 

7 

10 

0 

12 

6 

18 

81 

1 

8 

0'89 

6-8 

„ „ germ 

— 

- 

7 

10 

0 

18 

6 

12 

85 

1 

7 

0-85 

10-0 

„ „ gluten feed 

— 

— 

9 

10 

1 

6 

8 

4 

76 

2 

2 

M6 

19-0 

„ locust bean 

— 

— 

9 

12 

0 

9 

9 

3 

7J 

2 

7 

1-38 

3*6 

,, bean 

— 

— 

12 

6 

1 

11 

10 

14 

66 

3 

3 

1-74 

20-0 

,, fish . 

Linseed .. 

— 

— 

18 

0 

4 

1 

13 

19 

53 

5 

3 

2-81 

48-0 

_ 


17 

0 

1 

10 

15 

10 

119 

2 

7 

1-38 

190 

„ cake, English, 12% oil 

- 


13 

0 

1 

10 

11 

4 

74 

3 

0 

1*61 

26-0 

.. 10% „ 



12 

15 

1 

16 

10 

19 

74 

3 

0 

lOI 

25-0 

M M » 9% „ 

— 

_ 

12 

5 

1 

16 

10 

9 

74 

2 

10 

L52 

25>0 

Soya bean „ 6% „ 

— 

_ 

11 

0 

2 

11 

8 

9 

69 

2 

5 

1’29 

36-0 

( bttoriseed cake,English,%„ 

— 

— 

6 

2 

1 

13 

4 

9 

42 

0 

1 

112 

17 0 

„ „ Egyptian,5i% „ 


— 

6 

17 

1 

13 

4 

4 

42 

2 

0 

1-07 

17-0 

Decorticated cottonseed cake, 














8% oil 


— 

10 

15 

2 

11 

8 

4 

71 

2 

4 

1'25 

36-0 

Decorticated cottonseed meal. 














7% oil 



10 

2 

2 

11 

7 

11 

74 

2 

0 

1-07 

350 

Groimd nut cake, 7% oil 

_ 


8 

lot 

1 

15 

6 

15 

67 

2 

4 

1-26 

27'0 

Decorticated ground nut cake. 













7% oil 

— 

_ 

11 

15t 

2 

13 

9 

2 

73 

2 

6 

134 

414) 

Palm kernel cake, 6% oil 


— 

6 

10 

1 

2 

5 

8 

75 

1 

5 

0 76 

174) 

». „ „ meal, 6% oil 


— 

6 

16 

1 

o 

f) 

13 

75 

1 

6 

0-80 

174) 

»» ,f „ meal, 2% oil 

— 

— 

(1 

0 

1 

3 

4 

17 

71 

1 

4 

0-71 

174) 

Feeding treacle. 

_ 

_ 

7 

0 

0 

9 

6 

11 

61 

2 

7 

1-38 

2-7 

Brewers’ grains, Dried ale .. 

— 

— 

6 

17 

1 

3 

5 

14 

49 

2 

4 

1-25 

134) 

>» tt ft porter , ■ 

»» M Wet ale 

— 

— 

6 

7 

1 

3 

5 

4 

49 

2 

1 

M2 

13*0 

— 

— 

1 

5 

0 

9 

0 

16 

16 

1 

1 

0-68 

4-8 

M „ „ porter .. 

_ 

_ 

0 

18 

0 

9 

0 

9 

15 

0 

7 

0-31 

4-8 

Malt culms 

— 

— 

6 

16* 

1 

13 

5 

2 

43 

2 

4 

1-25 

164) 


V,.-™ mu ‘At Bristol. tAt Hull. 

T.i„ priceB quoted above represent the average prices at which actual wholesale transactions have takeii 

Place in London, unless otherwise stated, and refer to tlie price ex mill or store. The prices were current at ihe end of 
J anuary and are, os a rule, considerably lower than the prices at local country markets, the difference being due to 
lamage and dealers oomniission. Buyers can, however, easily compare the relativ(‘ prices of the feeding stuns on 
oner at their local market by the method of calculation used in these notes. Thus, suppose palm kernel cako is ofTored 
! Mn I'®* manurlol value is £128. per ton. The food value per ton Is thisrefore £8 18s. iicr ton DivhUng 

starch equivalent of palm kernel cake as j^ven In the table, the cost per unit of starcii equivalent 
a«aln by 22*4, the number of pounds of starch equivalent In I unit, the cost pfjr Ib. of starch 
Is l*26d. A siiralar cmculatlon will show the xeMivc cost per lb. of starcli equivalent of other feeding stuffs 
♦hn K? local market. From the results of such calcutetlons a buyer can determine which feeding stuff gives him 
quoted on his own market. The manurial value per ton figures are caleulated on the basis 
Of the following unit prices : JT, 12 b. 3d.; P|Oi, Ss. 8d.; B:»0, fis. Od. 
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and agreeing upon mixtures which are considered economical 
and suitable for such purposes as calf feeding or milk pro¬ 
duction. The manufacturers then make up cakes and meals 
on this basis, and not only is the full chemical composition of 
the mixture declared, but in addition a full declaration of the 
ingredients is given. The system is a perfectly fair one ; the 
manufacturer’s clientcde increases rapidly, a fair profit is also 
ensured, and the purchasers have the advantage of knowing 
exactly what is being fed to their stock. 


Farm Values* —The prices in respect of the feeding stuffs 
used as bases of comparison for the purposes of this month’s 
calculations, arc as follows :— 


litU’Kiy 

Muizo 

Uworticati'd ;^r<)uud init. caluj 
(ott'Ofx <;uko 


Starch 

Ih'Dioin 

Per ton 

(•(juivaknit 

equivalent 

£ 8. 

71 

6-2 

7 17 

Si 

(j« 

7 2 

7.T 

41-0 

11 15 

71 

.‘140 

10 15 

for carriage. 

The cost per 


Add lOs, per ton, in each a 
unit starch (^quival(*nt works out at 1*87 shillings, and per unit 
protein oquivalent, 2*07 shillings. 


Tho tfibl(^ is issued as a guide to farmers respecting the 
feeding value of their crof)s in relation to current market 
prices. (The “ food values ” which it is recommended in the 
Report of tlu' (>)mmittee on Rationing Dairy (\)ws should be 
applied by Agricultural Organisers and other advisers in con¬ 
nection with advisory schemes on the rationing of dairy cows, 
art! given in the November, 1925, issue of the Ministry’s 
Joubmal.) 


Farm Values. 


('lllU'M 

Starch 

equivalent 

Prott'in 
oq ui valent 

b’ood value I 
per ton, on I 
farm I 

VVlicali 

Per cent. 

72 

l*cr coni. 
9-6 

£ s. 

8 0 

Ihits 

00 

7-6 

0 12 

Harley 

71 

6*2 

7 9 

Polalo<'s . . 

18 

()'6 

1 15 

Swedes 

7 

0-7 

0 15 

Mai4!;olds .. 

7 

0-4 

0 14 

Beans 

66 

20 

S 17 

(lood meadow hay 

31 

4-6 

3 10 

Good oaf- Mlraw . . 

17 

()•{> 

) 14 

3 18 

Good clover hay .. 

32 

7 0 

Vetch and oat silage 

13 

U6 

1 8 

Barley straw 

1 19 

0-7 

1 17 

Wlieat straw .. .. *. 

11 

01 

1 1 

Bean straw . 

i 

1-7 

2 0 
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MISCELLANEOUS NOTES 

The Board of Agriculture for Scotland has published 
particulars of the average weekly cash wages and total earnings 
of agricultural workers throughout 
Farm Wages in Scotland as agreed at the Martinmas 

Scotland Hirings 1925. The cash values of the 

perquisites supplied to workers are based 
on the same valuations as were used in the statement published 
in respect of the Whitsuntide Hirings 1925 except in regard 
to potatoes, in which case the valuation has been reduced 
from £4 to £3 per ton. 

The particulars given of the total remuneration of Grieves 
and Foremen as set out in the Board’s returns for Whitsuntide 
and Martinmas 1925 show that the average total earnings 
(including perquisites) were 42s. 3d. and 42s. 4d. per week 
respectively, which, considered in conjunction with the remarks 
as to the revised valuation for potatoes, indicates an increase 
in the weekly cash wages. 

The average cash wages of married Ploughmen, Cattlemen, 
and Shepherds rose at Martinmas above those at Whitsuntide, 
and in the case of Cattlemen and Shei)herds the average 
total remuneration also was above that for Whitsuntide. The 
total remuneration for Shepherds showed no change. The 
following table shows the averages for all three classes at the 
two periods where the returns are comparable:— 




Whitsuntide 1925 


Martinmas 1925 



* JCvOr) ^1. 

Workers 


Estimated 




Estimated 



(Married). 

Cash 

weekly 

Total. 

Cash 

weekly 

Total. 


Wage. 

value of 



Wage 

value of 





allowances. 




allowances. 




s. d. 

s. d. 

s. 

d. 

H. d. 

s. d. 

B. 

d. 

Ploughmen 

29 11 

8 5 

38 

4 

30 3 

8 1 

38 

4 

(Cattlemen 

30 0 

9 1 

39 

1 

31 5 

8 5 

39 

10 

Shepherds 

30 0 

9 5 

39 

5 

30 8 

9 0 

39 

8 


The average total earnings of Single Ploughmen at Martinmas 
were 33s. lOd. per week as compared with 34s. 8d. at Whitsun¬ 
tide, The actual earnings, however, varied considerably from 
district to district, ranging from 27s. 6d. per week in Wigtown, 
and Dumfries, to 45s. per week in North East Forfar. 

In case of Orramen (odd men) the average wage paid to 
married men was 35s. 5d. (including allowances where granted) 
at Martinmas against 33s. 7d. at Whitsuntide, the total earnings 
varying from 25s. per week in Clackmannan to 428. per week 
in Renfrew. 

F 2 
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The Ministry announces that the film illustrating commercial 
potato growing, which has been produced by British Instruo- 
^ tional Films, Ltd., in collaboration with 

T» I I Ministry, has now been released for 

pubUc(fisply. Airangements have been 
made whereby copies of the film may be 
hired by county authorities for agricultural education at the 
rate of £1 per day, one day each way for transit being allowed 
free of charge. The company will pay carriage one way. 
Copies of the film may be bought outright for £25. Further 
particulars can be obtained on application to British Instruc¬ 
tional Films, Ltd., Regent Studio, Park Road, Surbiton, 
Surrey, to whom all correspondence with regard to hire or 
purchase should be addressed. Expenditure incurred by 
authorities on the hire of the film and of local halls suitable 
for its display will be recognised by the Ministry as eligible 
for aid under the regulations for grants in aid of agricultural 
education and research. Should an authority anticipate such 
a demand for the film as would make it more economical to 
buy a copy outright, the sanction of the Ministry should be 
obtained before the purchase is made. 


The Ministry announces that under the scheme for estab¬ 
lishing scholarships and maintenance grants for the sons and 
daughters of agricultural workmen and 
others, a number of scholarships tenable 
at University Departments of Agriculture, 
Agricultural Colleges, and Farm Institutes, 
are offered for award this year. The scholarships are limited 
to sons and daughters of agricultural workmen and of other 
countryside workers in similar financial circumstances, and the 
awards cover all reasonable expenditure involved (tuition, 
board, outfit, travelling, &c.). 

Provided a sufficient number of suitable applicants is 
forthcoming, ton Class I scholarships for degree courses in 
agricultui'e or horticulture, or for the course of M.R.C.V.S. at 
the Royal Veterinary College; ten Class II scholarships for 
two-year diploma courses in agriculture, horticulture, dairying, 
and poultry-keeping at Agricultural Colleges, and about 120 
Class III scholarships for short courses at Farm Institutes will 
be awarded. Forms of application and full particulars may 
be obtained from the Secretary, Ministry of Agriculture and 


Scholarships 
for Agricultural 
Workers 
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Fisheries, 10 Whitehall Place, London, S.W. 1, or locally from 
the offices of County Councils. The latest date for receiving 
applications is April 30. 

The scheme was approved in 1922 for an experimental 
period of five years, and this is the last offer of awards under 
the experimental scheme. The future of the scheme will 
be considered after the selection of scholars for the present 
year has been completed. 


In the report on the Wart Disease Immunity Trials carried 
out at Ormskirk in 1923 (see this Journal, March, 1924, 
p. 1170) it was stated that, in addition 
to the varieties mentioned therein, the 
Ministry was prejjared to include other 
varieties which had successfully passed the 
test when the growers signified their 
intention of introducing them into commerce. 

This intention has now been notified in regard to the variety 
“ Glasgow Favourite,” and it has accordingly been added to 
the official list. The following is a description of this variety :— 


Varieties of 
Potato Immune 
from 

Wart Disease 


Late or Maincrop Variety 

(1) Sprout, —Pink. 

(2) Tubers. -Oval, skin white ; flesh white ; eyes shallow. 

(3) Haulm. —^Upright, bushy, inediuin height; leaflets small, 

light green, twisted ; stems bronzed ; wings serrated. 

(4) Flotvers. —White, small, numerous ; anthers pale orange. 

The variety “ Ben Ledi,” of which a description was given 
in this Journal for March, 1923, p. 1137, has been renamed 
‘‘Perth Favourite,” under which name it will in future be 
shown in the official list. 


In this Journal for October and December, 1925, reference 
was made to courses of instruction in clean milk production 
which had been arranged for sanitary 
inspectors by various provincial agricul¬ 
tural colleges, and mention was made of 
the course which had shortly before been 
provided at Leeds University. Arrangements have now been 
completed whereby all provincial agricultural colleges will 
provide, from time to time, these special short courses, and, 
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in consequence, the Ministry has prepared—^in consultation 
with the National Dairy Research Institute—^and has issued, 
a general scheme for such courses, including a suggested 
syllabus and time table. In its scope the syllabus includes 
lectures on the objects of the clean milk movement, general 
survey of the milk industry, legislation and orders, methods, 
equipment, and structural requirements, routine in the 
cowshed and milk-room, bacteria in milk, location and fitting 
of dairies and farm milk-room, cowshed inspection, sterilisation 
and steam production, combined with farm and laboratory 
demonstrations dealing with the routine of clean milk produc¬ 
tion in the cowshed, keeping quality test, dilutions, plating, 
&c., taking and dispatching of samples, and fat, acid, sediment, 
and reductase tests. 

Since November last, courses have been held at five centres, 
namely :— 

National Institute for Research in Dairying (acting in place 
of the Agricultural Departmental University College, Reading). 
—Held from December 7 to 12 (inclusive), 192e5, and attended 
by fifteen sanitary inspectors. The syllabus of instruction 
followed was similar to that detailed in the Ministry’s scheme. 
At the conclusion of the course those who had attended 
expressed keen appreciation of the opportunities provided for 
them. 

University College of North Wales, Bangor. —Held from 
January 4 to 9, 1926 (inclusive), and was attended by thirteen 
sanitary inspectors. The Ministry’s syllabus of instruction 
was carried out with additional lectures on the elements of 
bacteriology and the comparative efficiency of disinfectants. 
Visits were made to the College Farm, the Vaynol Estate 
Home Farm, and to three small holdings. The course was 
a great success, particularly from the point of view of the 
younger sanitary inspectors, and all who took part felt that 
the results were eminently satisfactory. 

Bristol University. —Held from January 18 to 30, 1926. 
The twelve sanitary inspectors who attended hod to carry out 
duties in their respective districts in the mornings, and the 
course was therefore held in afternoons only. In addition to 
the main features of the Ministry’s syllabus of instruction the 
course included visits to various farms, commencing with one 
where alterations for clean milk production were in progress, 
and finishing with one where certified milk was produced* 
The inspectors showed great interest in the work, and it is 
probable that a further course will be held shortly* 
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Seale Hayne Agricvltwral College .—^Held from January 11 to 
16, 1926, and attended by eleven sanitary inspectors from 
Devon, Cornwall, and Somerset. The course was modelled on 
the Ministry's syllabus with minor alterations, and excursions 
were arranged to typical farms producing Grade “ A " and 
** Certified " milk, and to a dairy where bottling and retailing 
of Grade ‘‘ A " milk is done. A general discussion was held 
at the end of the course, during which considerable satisfaction 
was expressed at the ground covered, and opinions and 
criticisms were offered with a view to making any further 
courses even more popular. 

Armstrong College .—Held from January 29 to February 26, 
1920, on Fridays only. The course was thus held on five 
consecutive Fridays, and this arrangement appears to have 
suited the forty-one sanitary inspectors who attended. The 
form of instruction included the main features of the Ministry's 
syllabus, together with visits to farms ; a general lecture and 
conference concluded the course. 

Provided sufficient applications for admission are forth¬ 
coming, courses will shortly be held by the authorities of the 
University College of Wales, Aberystwyth; the Cheshire 
School of Agriculture, Reaseheath; the Midland Agricultural 
and Dairy College, Sutton Bonnington ; and the Harper 
Adams Agricultural College, Newport, Salop. In the f lutherance 
of this movement both the Sanitary Inspectors' Association 
and its District Committees are giving their co-operation, and 
have already expressed the xitmost satisfaction at the results 
achieved. 


The Department of Scientific and Industrial Research has 
recently established a small research laboratory in the vicinity 
r f ft Covent Garden Fruit and Vegetable 

LahMato ^ Market. The laboratory wiU work in close 
^ connection with the Low Temperature 
Research Station, Cambridge, which is the headquarters of the 
fruit and vegetables section of the department’s organisation 
for food investigation. Problems which are beyond the resources 
of the laboratory can, therefore, be handed on to the station 
without delay. The object of the laboratory is to bring the 
Low Temperature Research Station into closer contact with 
the trade in fruit and vegetables, and with the practical aspects 
of the problems of their transport and storage. Covent Garden 
has been selected as the most suitable situation for the 
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laboratory because (1) fruit and vegetables can be studied there 
at all times of the year; (2) its supplies are derived from all 
quarters ; and (3) it is a convenient centre from which to reach 
the main producing areas in the country and the chief ports 
to which supplies are brought from overseas. The address of 
the laboratory is The Covent Garden Laboratory, Dudley 
House, Endoil Street, London, W.C. 2, and the telephone 
number, ** Regent 6602.'* 


Farm Workers’ Minimum Wages.— Mcnjtings of the Agricultural Wages 
j^oard were hohl ou February 22 and March 1 (> at 7 Whitehall Place, 
S.W.l. the (^liairman, Lord Kenyon, presiding. 

The Board considered notifications from Agricultural Wages Com¬ 
mittees of resolutions fixing mmimum and overtime rates of wages, 
and procoed(Hl to make tlie following orders carrying out the Committees’ 
deHUsions: - “ 

liecljordslnre mul Huntitigdcmahire. —^An Order fixing minimum and 
ov(*rtimc rates of wages for male workers and minimum rat-es for 
female workers to oi)erato as from MArch 1 (when the existing 
rates are due to expire) and to continue until February 28, 1927. 
In th(^ case oi mnle workc^rs aged 21 years and over the minimum 
rate fixed by the Order is 30s. 6d. (instead of 30s. as at present) 
per week of fifty hcjurs in Summer (first Monday in March to last 
Sat-urday in October) and of fort-y-oight liours in Winter remain¬ 
der of the year) with ovortinio at 9(1. per hour on weekdays and 
lid. per hour on Sundays, in the case of female workers aged 
eighte(3n years and over the minimum rate is Od. per hour. 

Devon. - An Order fixing minimum and overtime rates of wages for 
male workei's aud minimum rates for female workers to operate 
as from March 20 (wlien the existing rates are due to expire) and 
to continue until March 25, 1927. The Order continues the present 
rates unchanged, the weekly minimum rate in the case of male 
workers aged twenty-one yearn and over being 32s. 6d. per week 
of fifty-two hours for the period between Juno 10 and September 
30, and of fifty liours for the other parts of the year, with overtime 
af 8|d. per hour on weekdays and lOd. per hour on Sundays. In 
the ease of female workers aged twenty years and over the rate is 
r>d. ]3er hour for all time worked. 

The Order also fixes a special rate of overtime of 1 Od. per hour 
for employment of male workers on the hay and corn harvests. 

Dorset. - An Order fixing minimum and overtime rates of wages for 
male and female workers to come into operation on February 28 
(when the existing rates ait) due to expire) and to continue until 
Febniary 26, 1927. The minimimi rate fixed in the case of male 
workers aged twenty-one years and over is 30s. per week of 
fifty-one hours in Summer (second Monday in Februaiy to last 
Simday in October) and of forty-eight hours in Winter (remainder 
of the year), instead of per week of 51 hours all the year round as 
at present, with overtime at 8d. per hour. In the case of female 
workers aged fifteen years and over the minimum rate is 6d. per 
hour, with overtime at 6d. per hour. 
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Essex .—An Order fixing ininimxim and overtime rates of wages for 
male workers and minimum rates for female workers to come into 
operation on March 1 (when the existing rates are due to expire) 
and to continue imtil October 31, 1926. The Order continues the 
present minimum rates for male workers unchanged, the rate for 
workers aged twenty-one j^ears and over being 30s. per week of 
fifty hours in Summer (second Monday in February to second 
Sunday in November) and of forty-eight liours in Winter (remain¬ 
der of the year), with overtime at 9d. per hour. In the case of 
female workers aged twenty-one years and over the minimum rate 
has been increased to 6d. per hour. 

Hertfordshire .—^An Order to come into operation on March 26 
amending the existing Order fixing special rates of wages for male 
workers employed in glasshouses so as to provide that su(?li rates 
should apply to male workers employed wholly or mainly in 
glasshouses situated in market gardens or nursery grounds or on 
work incidental to their employment therein. The r ates in question 
are in the case of male workers aged twent.y-ono years and over 
with three years’ oxijerience in glasshouses lljd. per hour, and for 
workers with less than three years’ experience lOd. ptrr hour, for a 
week of fifty-one hours in Summer (March 1 to October 31) and 
of forty-eight hours in winter (remainder of the year). The Order 
also j^roviclos a rate of an extra Jd. per hour for workers engaged 
in cucumber growing in glasshouses. Provision is also made for 
overtime at rates at IJ tunes the ordinary minimum rate except 
for employment/ after twelve noon on Public holidays when th(3 
rate is to be times the ordinary minimum rate. 

Kent —An Order continuing the existing minimum rates of wages 
ft)r male and female workers with overtime on a reduced scale to 
(jome into operation on March 2 (when the existing rates are duo 
to expire) and t/O continue in operation for a j>eriod of twelve 
months. The Ordc^r jirovides in the case of horsemen, st ockmen, or 
shepherds aged 21 and over a rate of 33s. jier week of 62 hours and 
in addition 8d. per hour for all employment on customary duties in 
exco.ss of 62 hours, but not exceeding 60 hours per week. In the 
case of other male workers age<l 21 years and over the minimum rate 
is 32s. 6d. per week of 52 hours in Summer (first day of March to 
last day of October) and of 48 hours in Winter (remainder of the 
year). Overtime rates for adult male workers are 9d. ])or hoiu* on 
weekdays and lOd. per hour on Sumlays. In the case of female 
workers aged 18 years and over, the minimum rate is 6Jd. per hour 
with ovei'tirne at 6Jd. per hour on weekdays and 7d. per hour on 
Sundays. 

MonmoiUhshire.- An Order continuing the existing minimum and 
overtime rates of wages for male workers and minimum rates for 
female workers unchanged from March 16 (when the existing 
rates are due to expire) for a period of twelve months. The rate in 
the case of male workers aged 21 years and over is 32s. per week of 
60 hours in Summer (first Monday in March to first Monday in 
November) and of 48 hours in Winter (remainder if the year), with 
overtime at 9Jd. per hour on weekdays and lljd. per hour on 
Sundays. In the case of female workers aged 17 years and ovei' the 
rate is 6d. per hour. 

Northumberland.—An Order fixing minimum and overtime rates of 
wages for male and female workers to operate as from May 13 
(when the existing rates are due to expire) and to continue until 
May 13, 1927. The rates fixed by the new Order are in the case of 
male workers aged 21 years and over employed as stewards, 
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horflmien, cattlemen, stockmen, or shepherds and hired by the 
week or longer, 4()s. })er week of customary hours for workers who 
are householders and 37s. per week in the ca-se of such workers 
who are not householders (as against the ]>resont rates of 418. and 
38a. respectively); a we<^k of customary hours is defined for the 
I)urj)oae as not exceeding 62 hours per week. In the case of other 
male workers aged 21 years and over (except workers in casual cm- 
))loyment) the rate is 33s. (instcatlof 34 h. as at present) per week of 
52J hours in Summer (the fiist Monday in March to the last Sunday 
in October) and of 48 hours in Winter (remainder of the year). 
The raf-e for casual workers aged 18 years and over is 7Jd, per hour. 
Jn t he (jase of female workers aged 18 years and over the rates are 
5(1. per hour for those other than casual workers and for casual 
workers 3d. per hour. 

Somt rftct. - An Order fixing minimum and overtime rai/es of wages for 
male workers and minimum rates for female workers to come into 
opei’ation on April 1 (wlien the existing rates are due to expire) 
and to continue until October 1, 1926. The Order continues the 
present miniinuni rates unchanged, but a variation is made in the 
overtime rates. The minimum rates in the ease of male workers 
aged 21 years and over are 32s. per week of .52 hours, and in the 
case* of female workers aged 21 years and over, 6d. per hour. 
The overtime rate for male workers aged 21 years and over is in 
fiit.un^ to be 9d. ]ier hour for all overtime employment (instead of as 
at ])resent 7Jd. per hour for the first hour of overtime employment 
and 9d. ])er Fiour for subse(|Uont hours). 

WorcvMer ,—An Order cancelling the jjrosent minimum and overtime 
rates of wagers for male anti female M'orkers and fixing new rates to 
operate ns from Marcli 22 and to continue until March 5, 1927. In 
the case of male workers the weekly rate as from March 22 will 
be on the basis of a week of 60 hours in Summer (first Monday in 
March to last Sunday in October) instead of a week of 63 hours as 
at jue^stmt and of 48 lioiirs in W^inter, the weekly rate in the case 
of male workers aged 21 years and over being 308. The rates for 
female workei's remain unchanged, tli© rate lor such workers 
aged 18 ytmrs find over being 4Jd. per hour. Spocihl overtime rates 
Jiavo been fixtMl for stiwkmen, shepherds and waggoners of 21 years 
and over of 7d. ]ior hour for the first three hours of overtime in 
each week and 9d. per hour for all otlier overtime oinplo 5 mrient. 
The overtime rate for ordinary male workers will be increased from 
SJd. to 9d. ]>er lioiir. The overtime rates for female workers remain 
unchanged, the rate for su(;h workers aged 18 years and over 
being 62d. per hour. 

Yorkshire East —^An Order fixing special rates of wages for 

male and female worker’s for overtime employment during this 
year’s corn harvest. In the cjase of male workera aged 21 year’s and 
over, not boarded and lodged by their employer, the special rate 
\7ill be Is. 3d. per hour and in that of male workers boarded and 
lodgtwl the rates will be ; for foremen, vraggoners, beastmen and 
sliepherds Is. per hour and for lads 9d. per hour. The special 
harvest overtime rates in the cose of female workers aged 16 yeara 
and over will be lid. per hour. 

Qlamorganshire ,—^An Order fixing minimum and overtime rates of 
wages for male and female workers to come into operation on 
March 2 (when the existing rates are due to expire) and to continue 
until March 1, 1927. In the case of male workers aged 21 years and 
over employed as stockmen, cattlemen, cowmen, horsemen, 
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shepherds, or bailiffs, the minimum rate is 40s. per week of 60 hours 
with overtime at lid. per hour. In the case of other male workers 
aged 21 years and over, the new rate is 368. per week of 60 hours in 
Summer (March 1 to last day of October) and of 48 hours during 
the remainder of the year (instead of the present rate of 37s. 6d. 
per week of 63 houi*s in Summer and 61 hours in Winter), with 
overtime at lOd. per hour on weekdays and lid. per hour on 
Sundays. In the case of female workers aged 18 years anti over, the 
minimum rate is 6tl. per hour, with ov^ort-ime at 7(1. per hour on 
weekdays and 7Jd. per hour on Sundays. 

Copies of the Ordom in full can bo obtained on a])pIication to the 
Secretary of the Agricultural Wages Board. 

« 4i lit * 

Enforcement of Minimum Rates of Wages. --Duringthe montli ended 
March 15 legal proceedings were instituted against sev'^en employers for 
failure to pay the minimum and overtime rates of wages fixed by 
the Orders of the Agricultural Wages Board for workers in agriculture. 

Particulars of the cases are as follows : — 






Airoars of 

No. of 





wages 

workers 

C'Ounty 

(Viurt 

Fines 

(V)Hts 

orderetl to 

con- 





be ])aid 

corned 



£ s. d. 

£ s. d. 

£ H. d. 


North Biding 

Askew . 

1 0 0 

— 

9 12 5 

1 

Berkshire ... 

Newbury. 


3 IS 0 

16 4 9 

3 

Htaffordshiro 

Newcastle- 

-- 

4 9 0 

7 13 5 

1 


uridcr-Lymc 





Cornwall ... 

Launceston.... 

2 0 0 


16 4 7 

2 

Staffordshire 

Wolverhampton 

6 0 0 

0 5 0 

37 6 6 

2 

Salop . 

Oswestiy. 

6 0 0 

2 2 6 

63 0 9 

4 

West Riding. 

Botlioi’ham . .. 

10 0 0 

J 17 6 

25 0 0 

5 


Foot-and-Mouth Disease.- Since the issue of the March .Toitrnal, 
the following outbreaks of fool-and-month dis(*ase have been con¬ 
firmed : in Derby, 1 ; Gloucester, 2 ; Leicester, 2 ; Warwick, 2 ; 
Yorks K.H., 8. 

New centres of disease were discovered during the month at 
Ilorsoley, Gloucester, and I.«ong ICaton, Derby. 

TTp to and including March 30 the number of outbreaks of diseases 
since .Tanuary 1, 1920, is 54, involving 13 counties. 

4i * * * « 

Leaflets issued by the Ministry. - Since the date of ihc list given 
in the March issue of the JoittwaT/, p. 1159, the folIo\^ iug leaflets have 
been issued :— 

New :— 

No. 143. Destructive Insects and Pests Acts, 1877 and 1907. 
Re-nyrittm :— 

No. 279. Technical Advice for Farmers. 

Revised :— 

No. 197. Agricultural Education in Plngland and Wales. 
Amended :— 

No. 161. Cleanliness in Dairying. 
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A New Strain of Flax Seed (J.W.S.), —^The Linen Industry Research 
Associaticm, whose headquarters are at Lambeg, Belfast, has succeeded, 
during recent years, in developing a new strain of flax seed, known as 
“J.W.S.” seed, which produces a superior fibre to the older strains. 
The quantity of fibre is also greater and the staple longer ; and on the 
average J.W.S. seed produces approximately 30 per cent, more fibre 
than the ordinary strains. The bulking of the new strain was taken 
over last year by the Flax Industry Dev(‘lopmcnt Society, Ltd., a 
Society not trading for ]>rofit, which is supported by the Ministries 
of Agriculture of Fnglaiid and Northern Ireland. The Society has 
now a limited quantity of seed available for sale to growers who will 
undertake to save the resultant seed from the crop and allow the 
Society the first oj)tion of purchasing it. Full particulars of the terms 
ui)on which the seed will be sold may l>e obtained from the Secretary, 
PMax Industry Development Society, famited. The Flax Factory, 
Ihmford, near Yeovdl, J^mierset. 

♦ ♦ ♦ ♦ ♦ 

British Agricultural Students in Germany. —I'ho Ministry has been 
notilkul tiiai the regulation whereby only agricultural students who 
have been engaged in i>ractical agriculture for at least two years 
previously can bo ailiniited to the examinations at Gorman agricultural 
high scliools and universities equipped with agricultural institutes, is 
also applicable to students from abroad. Proof of having engaged in 
agriculture for the qualifying period will have to be produced in the 
form of officially certified testimonials before students are admitted to 
the examinations. Work imdertaken dui’ing the period of school 
education or during liolidays will not bo regarded as practical employ¬ 
ment within tlie meaning of the regulation. 


International Dairy Exhibition in Paris.- An International Dairy 
Exhibition will bo ludd in I^aris from May 8-23, 1926, in connection 
with tlie ^^evonth International Dairy (Jongress. It will bo organised 
under the patronage of the Ministry of Agrumlture and with the 
collaboration of the French Society for the encouragement of the 
Dairy Industry, and of the Committee of the Paris Fair. One iiart of 
the exhibition, comprising a scientific section and a display of dairy 
machinery and apparatus, will be open from May 8 to 23. In addition 
a temporary exhibition will be held from May 16 to 23 ; the sections 
will include fresh milk, butter, cream cheese, hard and soft cheese, 
sheep and goats’ cheese. Entries from abroad will be classed accoiding 
to the country of origin. Applications for entry closed on March 15. 


International Dairy Congress In Paris.— The Seventh International 
Dairy Congress will take place in Paris imdor the auspices of the 
Inteniational Dairy Federation on May 17, 18, and 19, 1926. Individuals 
or bodies, e Government departments, municipalities, societies, 
educational establishments, and industrial and co-operative dairy 
societies, may become membei’s of the Congress and send delegates. 

The pixigramme is as follows ;— ® 

(l)Milk: (a) Production, (b) Technology, (c) Hygiene, (d) Science. 

e) Li^gislation-Education-Assouiations. (f) Economics, 
(g) Supply of large cities. 

{2) Protraction of marks and names of origin in the international 

checa© trade. 

(8) Eateblwhmont of an International Dairying Department at 
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Excursions, to be arranged later, will follow the Congress. 
Applications for membership should be addressed to Monsieur le 
Secretaire g6n6ral du Congr^s Inteniatioual de Laiterio, 17 rue de 
Valois, Paris 


Rothamsted Memoirs, Volume XIL—(Royal octavo, half calf, pp. 
1066. Price 34s. 6d. net, inland post free, foreign postage extra.) 
This volume is now mady for distribution and can be obtained on 
application to the Secretary, Rothamsted Experimental Station, 
Harpenden, Herts, England. It is requested that where possible 
remittances be sent with order. The volume includes sixty-three 
memoirs, covering the period from 1922 to 1925. The edition is 
strictly limited. 


The Imperial College of Tropical Agriculture.—The 1926-27 pro¬ 
spectus of this Institution, which was opened in 1922 at St. Augustine, 
near Port of Spain, Trinidad, contains the usual syllabus, and also the 
report, of the Princijml, Mr. H. M. Leake, for the year 1924-25. The 
College provides a Diploma Coume for which students who have 
matriculated from any University within the British Empire, or its 
recognised equivalent, will be accepted. There is a Post (Graduate 
Course for which the (pialifying admission is the holding of a degree or 
dil)loma of any British University, University College or other academic 
institution approved by the Ooveming Body of the College. A special 
course, for students of approved qualifications, provides for those who 
cannot afford the time involved in a three years’ course of study. 
There were eighteen Diploma, ten Post Graduate and four Special 
Course Students at the C'ollege in 1924-25. Research work has been 
rather limited, in view of the strength of the staff, but investigations 
have been carried out in the growing of bananas, posts of the sugar cane, 
cacao fertilisation and properties, cotton and tobacco growing, soil 
investigation, &c. The College possesses a fully-equipped sugar factory. 
The Governing Body are making a special appeal for £45,000 to provide 
a hostel for students, and an estate on which the business side of farm¬ 
ing can be taught. Particulars as to admission, &c., can bo obtained 
from the Sec’retary at the Registered OlTice, 14 Trinity Square, London, 
E.C. 3. 


Rural Industries Bureau. The report of the Bureau for the year 
ended March 31, 1925, refers to the establishment during the past year 
of Rural Industi'ies Sub-Committees of Coimty Councils, also the Rural 
Community Councils, set up by the National Council of Social Service, 
which have become active local organisations for the promotion of 
rui’al industries. To a large extent, the work of the Bureau has con¬ 
sisted in providing the information and assistance required by those 
local authorities ; and this work is likely to be of increasing imiwrtanco 
in the future, especially as more counties devote their attention to 
rural industries and the need increases for a co-ordination of local 
activities. It has seemed desirable to concentrate in the first instance on 
those staple village trades which are closely allied and indispensable 
to agriculture, the chief being those of the farrier and blacksmith, the 
wheelwright and the saddler. A scheme is being developed, as a result 
of a conference convened at Maidstone by the Kent Rural Community 
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Council, to moot the decline in the af^ricultural demand for farrier’s 
work by enlarging the openings for blacksmith’s work in the direction 
of training as a general mechanic, able to undertake motor and engineer¬ 
ing repairs, &c., and also in the making of wrought iron articles, such 
as gates, brackets, builders’ ironmongery, light fixtures, &c. For this 
pui^> 08 e it has been decided to form co-o})OTative treuiing and credit 
societies to provide loans in suitable cases for blacksmiths and village 
artisans to purchase the noc'essary ecpiipment and also to assist in 
marketing some of the products. For the training work, travelling 
demonstration vans, etjuippeil with inoxj)ensivo and simple tools and 
plant, and some special plant, such as acetylene welding apparatus, 
would apfiear to he neecied. The exhibits of wrought ironwork by 
village blacksmiths, wliioh was organised by the Kent Rural Com¬ 
munity Council and shown at the Both and West Show and elsewhere 
last year, iridicaios one direction in which rural blacksmith’s work 
might b<i siip|)loinent.<3d. The special investigation into the rural 
wheelwright’s trade, wdiicli has previously been referred to in this 
Joitkkal, is touclied upon in the repoit; also the investigation into the 
present condition of small tc^xtile indastries in Wales. In addition t>o 
the Rcjiort, a number of the Bureau’s recent instructional leaflets have 
come to hand - these being No. 19, “ Bints to Homeworkers on how to 
sell and prices Jlandi(;rafts ” : No. 20, “ Decorated Leather Work ” ; 
No. 11, “ Bookbinding” ; No. 22, “ Metal Repousse ” ; No. 23, ” Cane 
Basketing ” ; No. 24, “ (1iip (Wving ” ; No 25, “ Raffia Work,” and 
No. 26, “ Small P(»wcr Plant for Farm and Workshop.” Copies of these 
are obtainable from tls^ Bureau at 258 Westminster Bridge Road, 
London, S.Fi. I ; Nos. 21 and 24 at Id. each. Nos. 22, 23 and 25 at 
2d. each. No 20 at 3d. and Nos. 19 and 26 at 6d. each. 


QUESTIONS IN PARLIAMENT 

Women’s Wages. -Jn a rejily to Viscount css Astor, M.P., who asked 
wluit .steps w('re being taken by the Minist(?r, in view of tlie fact that 
the leeently f>nblishcd report* of proceedings under t he Agricultuial 
Wages (Regulation) Act, shows that- the Act is being administered to 
the ])rcjudice of women, it was stated on belialf t)f the Minister that Mr. 
Gnin-i(*s.s’ predoi'tvssor had pointed out to the C’hairmen of Committees 
in April last that certain incidental provisions inserted in the Orders 
relating tu men liad not been apjilied in the ease of women, and that the 
Minister hopi'd that th(^ special reference to the matter in the report in 
quest ion will receive tiK» careful attention of the Committees concerned 
(Mairh 3, 1926). 

Sugar Beet. - In reply to a question by Mr. Forrest, M.P., asking 
for particulars of the ad^litional men actually engaged in connection 
with the Sugar Bot'>fc Industiy, the Minister stated that approxi¬ 
mately 4,700 persons were employed in the iiroduetion of sugar in 
the Sugar Beet Factories in Great Britain during 1925-6, in addition 
to whicfh over 6,000 persons foimd employment during 1925 in the 
erection of, and extensions to, Sugar Beet Factories. A certain number 
were also employed in tlie manufacture of machinery for the factories. 
No definite estimate can bo made of the total additional number of 
working employed by growem in the cultivation of sugar beet, but the 
Minister is trying to obtain some information on the subject (March 11, 


* Obtainable from H.M. Stationery Office, Adastral Uou.se, Klngsway, W.2, price Is. net. 
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NOTES FOR THE MONTH 

(1) The Act received Royal assent on July 31, 1923. 

(2) Immediately after the passing of the Act, the Ministry 

of Agriculture and Fisheries took steps to 
Report on bring the new facilities to the notice of 
Proceedings under the farming community. Announcements 
Section 2 of the were made in the Press and the Ministry 
Agricultural Credits issued a leaflet explaining the scope of the 
Act, 1923, up to scheme and the procedure necessary to 
December 31,1025 form a society. Arrangements were also 
made with the Agricultural Organisation 
Society to undertake work of general propaganda in agricultural 
districts. Special organisers were detailed for this work, and 
meetings were held in a large number of districts. Steps were 
also token to engage the interest of agricultural co-operative 
societies affiliated to the Agricultural Organisation Society. 
This work was begun in August, 1923, and continued during 
the following twelve months. Grants to the Society towards 
defraying its expenses in this connection were sanctioned by 
the Treasury, the sum paid for this purpose being £5,443. 

(3) A number of reports were submitted from time to time 
to the Ministry by the Agricultural Organisation Society, 
which showed that there was very little inclination on the 
part of farmers to take advantage of the scheme. A considerable 
number of inquiries were also received during this period from 
persons seeking additional credit facilities. To these full 
information in regard to the facilities available under the Act 
was sent, but the correspondence only confirmed the experience 
of the Agricultural Organisation Society. 

(4) Objections arose partly from a lack of appreciation of 
the d>dvantages of co-operation, and partly from the farmer’s 
reluctance to disclose information relating to his financial 
position to a committee of his neighbours. There was also a 
feelixig that the rate of interest was too high. 


G 
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♦ Constituted a Credit Society by amendment of rules. 





1926.] OFFiciAii Seed Testing Station. 99 


(5) Under Treasury regulations dated August 2, 1923, the 
rate of interest payable on advances made under Section 2 (2) 
of the Act was fixed at 6 per cent. On February 13, 1924, the 
Treasury agreed to reduce the rate of interest from 5 per cent, 
to Bank rate varying with a minimum of 4 per cent. Although 
this alteration caused an immediate reduction of 1 per cent, 
in the rate of interest, it proved to have little effect in increasing 
the interest taken in the scheme. 

(6) With the object of enabling farmers to utilise the 
facilities under Section 2 of the Act for financing the purchase 
and distribution of lime, the Ministry prepared a scheme under 
which co-operative credit societies could be formed for this 
specific purpose. A leaflet explaining the proposal was 
published, and a number of meetings were arranged in various 
localities. Although in a few districts proposals to establish 
credit societies on these lines were made, no such society has 
actually been formed. 

(7) The attached table gives particulars of the credit societies 
formed since the passing of the Act, including two societies 
registered in February, 1926. 

(8) Further information in regard to the operation of 
Section 2 of the Agricultural Credits Act, 1923, is contained 
in a Report on Agricultural Credit prepared by the Ministry 
of Agriculture and Fisheries (Economic Series, No. 8), and 
published by H.M. Stationery Office, February, 1926. 


Some interesting particulars of the work carried out at the 
Official Seed Testing Station for England and Wales are 
contained in the Eighth Annual Report 
Official of the Station which appears in No. 5 of 
Seed Testing the “ Journal of the National Institute of 
Station Agricultural Botany,^’ copies of which 
may be obtained from the Institute at 
Huntingdon Road, Cambridge, price Is., or Is. 2d. post free. 
The period covered is from August, 1924, to July, 1925, during 
which 21,894 samples were received for test. The sources of the 
samples, together with comparative figures for previous 
seasons, are as follows :— 


g2 
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1924-25 

1923-24 

1922-23 

Seed firms Number sending samples .. 

1,741 

1,364 

1,206 

Number of samples received 

17,696 

15,831 

17,609 

Farmers, &c. Number sending samples .. 

626 

310 

936 

Number of samples received 

1,034 

769 

2,220 

Public depts. Number of samples received 

3,165 

2,286 

1,849 

Total number of iSamples .. 

21,894 

18,886 

21,678 


It will be seen that the total number of samples received for 
test during 1924-25 was 3,008 greater than the previous 
season. Another very satisfactory feature is that the number 
of fanners sending samples for test showed an increase of 
100 per cent., while the number of such samples was also 
increased by 34 per cent. An increase of 29 per cent, is also 
shown in the number of seed firms sending samples, and 12 per 
cent, in the number of such samples received. An analysis of 
the samples shows that they include 9,066 samples of cereals, 
1,891 of pulses, 4,148 of roots and vegetables, 4,283 of clovers 
(including 2,267 of red clover), 2,334 of grasses, and 172 of 
linseed, various tree and miscellaneous seeds. The increase in 
the number of samples over the previous season is 30 per cent, 
in the case of clovers (28 per cent, being of red clover), 18 per 
cent, in the case of grasses, 16 percent, in the case of cereals, and 
13 per cent, in that of pulses. 

A diagram giving the distribution of samples during the 
season shows that the number of samples received each month 
varied month by month as follows : August, 393 ; September, 
1,106; October, 2,701; November, 1,728; December, 1,608; 
January, 2,750; February, 4,241; March 4,248; April, 
1,937 ; May, 805 ; June, 262 ; July, 215. 

Cereals ,—^As a result of the bad harvest conditions in 1924, 
the germination of the cereal samples, with the exception of 
barley, gave a lower average than that of the previous season. 
With wheat the average was 93*1 per cent, compared with 
96'3 per cent, in 1917-24 ; with Oats the average was 91*3 per 
cent, compared with 93*4per cent.; Rye 85-2 percent, compared 
with 93’2 per cent.; and Barley 97-8 per cent, compared with 
94*9 per cent. Bunt was found by a naked eye examination in 
14*5 per cent, of the samples of Wheat, and Ergot in 15 per cent, 
of the Rye samples. 

Pulses ,—With the exception of Runner Beans, aU the 
pulses showed a much lower average germination than the 
average in the previous seven seasons. Peas, for instance, gave 
an average of 83-5 per cent, as compared with 86*8 per cent, 
during 1917-24. 
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Root and Vegetable Crops, —^Turnips and Swedes proved to be 
below the average germination of the seven preceding years, 
the former giving an average of 83*7 per cent, as compared 
with 87*6 per cent., and the latter 82-8 per cent, compared with 
85*4 percent. Mangolds gave an unchanged average of 77*1 per 
cent., whilst Sugar Beet was 81*6 per cent, as compared with 
79*3 per cent., the average of the previous three years. Brussels 
Sprouts and Onions also showed a decreased average, whilst 
Cabbage, Broccoli, Cauliflower, Parsnip and Carrot gave a 
slight average increase. 

Grasses, —The average germination of the Perennial Rye¬ 
grass samples dropped from 83*8 per cent, in 1923-24 to 
79*9 per cent, in 1924-25, whereas the Italian Ryegrass samples 
increased from 84*2 per cent, to 85*2 per cent. Cocksfoot, 
Timothy and Meadow Fescue were lower, particularly Timothy, 
which dropped from 90*2 per cent, in 1923-24 to 75*2 per cent, 
in 1924-25. Dogstail showed a slight improvement. The per¬ 
centage of samples of both Perennial and Italian Ryegrass 
containing 1 per cent, or over of injurious weed seeds showed a 
satisfactory drop from the previous season. 

Clovers, —The Red Clover samites showed a heavy decrease in 
the average germination—^from 81*6 per cent, in 1917-24 to 
70*8 per cent, in 1924-25—^but an improvement in the average 
purity—^from 3*41 per cent, to 3*11 per cent, of impurities. The 
average percentage of impurities in the samples of English 
Red Clover unfortunately showed an increase of from 3*14 per 
cent, in 1917-24 to 4*29 per cent, in 1924-25. The Wild White 
Clover samples were of an average germination and purity, 
and it is of interest to note that the average percentage of hard 
seeds in these samples was 12*5 per cent, compared with 14*6 
per cent, in the previous season. 

The percentage of clover samples containing dodder showed 
a slight decrease in the case of English Red (5*3 of samples), 
Chilian Red (94*5 of samples), and New Zealand White (37*5 
of samples), but an increase in the case of samples of American 
Red (11*1 of samples), New Zealand Red (20*0 of samples), and 
Mid-European White (12*9 of samples). 

Investigationsi dsc, —^In addition to the normal tests, the 
particulars of which are given at the beginning of this note, 
some 4,000 tests of an investigational nature were also carried 
out at the Station. The Report adds :— 

A considerable amount of work upon such problems as “ Hard 
Seeds” and “ Broken Growtlis ” in Clover samples, relation of field 
tests to laboratoiy tests with peas, the occurrence of Helrnin^ 
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ihoBporium amnae (leafetripe of oats) in Oat scunples, identification 
of the pea species and the occurrence of Bunt in Wieat samples 
has also been undertaken. 

During the season there has been a marked increase in the number 
of enquiries with respect to the identification of plants and seeds, 
the identification of fungi occurring on seeds, and also in the 
number of enquiries of a general character in connection with 
seeds and seed analysis. 

The Report also includes a copy of the papers set in the 
examination in the principles and practice of seed testing 
which was held at the Oflicial Seed Testing Station in August, 
1925. 


The Electro-Culture Committee, under the Chairmanship of 
Sir John Snell, G.B.E., M.lnst.C.E., recently presented to the 
Minister of Agriculture its Eighth Interim 
Electro- Report, dealing with its work during 1925.* 
Cultme Previous reports on the work which the 

InvestigatioilS Committee has carried out since 1918 

showed that under field experimental 
conditions an increased yield of 20 per cent, on the average 
might be expected when certain spring sown cereals were 
subjected to high tension discharge (10,000 to 20,000 volts) 
also that under both field and pot experiments electrification 
has accelerated reproductive growth much more markedly than 
vegetative growth. 

Experimental Work of 1925.—As knowledge on certain 
fundamental points can be more rapidly and more economic¬ 
ally obtained by means of pot-cultures and small plot experi¬ 
ments than by field experiments, the Committee decided that 
the experiments of 1925 should be confined to small scale 
work. Pot-cultiu*e and small plot experiments were conducted 
at Rothamsted Experimental Station, Harpenden, Hertford¬ 
shire, while small plot experiments were likewise conducted at 
Iiincluden, near Dumfries. The laboratory work was carried 
out at the Imperial College of Science and Technology, South 
Kensington. 

The pot experiments with Barley (Goldthorpe ‘‘ pure line 
conducted at the Rothamsted Experimental Station were 
designed to obtain further knowledge as to the stage of the 
plant’s growth during which the discharge could most advan- 

* Copies of this and previous reports can be obtained from the Secretary 
of the Committee, Mr. J. H. Tabor, Ministry of Agriculture, 10 Whitehall 
Place, London, S.W. 1. 
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tageously be given, and as to the effect of different strengths of 
current. The results of these experiments showed the con¬ 
sistent effect of electrification in increasing the grain yield of 
the Barley under test even in the absence of increased vegeta¬ 
tive growth. Four experiments with current at low voltage 
(1,000 volts and under) gave results of especial interest. In 
one. No. LVIII, Cage experiment plus additional potential 
from May to July, the increase of dressed grain was nearly 
21 per cent. 

The small plot experiments with Barley at Rothamsted and 
Oats at Lincluden showed only small differences between 
electrified and control plots (ranging from —8*2 per cent, to 
~|-11*2 per cent, at Lincluden and +0*2 per cent to +10*9 per 
cent, at Rothamsted), and individually none of them, was 
significant. 

During 1925 a careful physiological study was made with a 
set of control and a set of electrified plants. Three significant 
facts were brought to light by this study, viz., electrification of 
the plant led to fewer sterile flowers, less seconds or shrivelled 
grains, and increased weight of the grain. 

At the Imperial College of Science, laboratory studies on the 
effect on growth of air artificially ionized by the use of a radio¬ 
active substance were conducted, and, in addition, the plant 
was studied in an attempt to ascertain at what stage in its 
growth an electrical current can most usefully be applied. 

Oeneral Conduaions from Recent Experimental Work .—The 
pot-cultures and plots from 1922 onwards have shown that in 
general a better result is obtained by electrification for a period 
less than that of the whole growing season. This was confirmed 
by the pot-cultures of 1925 and may be taken as established, at 
least for the experimental conditions employed, i.e., six hours 
a day treatment with moderate currents. Although the second 
month was generally the most effective time of application, the 
first month’s application has usually had some effect and with 
the plots has sometimes been the most successful. During the 
year an attempt was made to superimpose the effect of a 
second month’s electrification on that of the first month by 
appljdng the discharge for the first two months. This was 
successful, for in the high voltage series application for such a 
period gave a higher yield than that for any other, viz., 20-29 
per cent, increase of dressed grain. 

The results obtained during the past season with low 
voltages continuously applied were of especial interest. Low 
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voltages (1,000 volts and under) produced as good results as 
high voltages (10,000 to 20,000) or better ; if these results are 
confirmed in 1926 the economics of electro-culture will take on 
a new aspect, and field experiments on a totally different line 
from those conducted j)reviously might be possible in 1927. 

The marked effect of the discharge on the reproductive 
processes of the plant, even in the absence of increased vegeta¬ 
tive growth, was again very obvious in the pot-culture work in 
1925. 


All sheep dips used for the purposes of the Orders of the 
Ministry, or Regulations of Local Authorities for the dipping 
of sheep for the prevention and cure of 
Regulation of the sheep scab, are required to be formally 
Use of Arsenical approved by the Ministry and to be 
Sheep Dips for labelled to that effect. Amongst these 
Sheep Scab are dips which contain arsenic as one of 
their ingredients. The Ministry has 
ascertained that in common practice there is a risk of danger 
to the sheep by the use of arsenical sheep dips in cases in 
which sheep are required by the above-mentioned Orders and 
Regulations to undergo double dipping, that is to say, two 
dippings with an interval of not less than seven and not 
more than fourteen days between the dippings. 

Having regard to the life history of the sheep scab parasite 
two dippings of this character are considered essential for the 
cure and prevention of scab. In order, therefore, that no 
obstacle should be placed in the way of the success of any 
policy for the eradication of scab, which involves the compulsory 
double dipping of sheep, the Ministry on April 20 made an 
Order entitled the Sheep Dips (Regulation) Order of 1926, 
which will come into operation on May 15, providing that 
“ where by any Order of the Minister or by any regulations 
of a Local Authority made thereunder, the dipping of sheep 
twice in an approved sheep dip is required with an interval 
of not less than seven and not more than fourteen days 
between the two dippings, the use for the second dipping of 
any dip containing arsenic is hereby prohibited.’’ 

The Order further requires that on the label affixed to 
receptacles containing any approved arsenical sheep dip, a 
statement shall be included to the effect that the dip contains 
arsenic, and that its use for a second dipping under the above- 
mentioned circumstances is prohibited. 
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The new Order will not interfere with the use of arsenical 
dips by farmers for the purpose of preventing their sheep 
becoming fly-blown, or for the purpose of killing keds, ticks, 
lice, &c. The Order only purports to regulate the use of 
arsenical dips for the purposes of the statutory dippings required 
under the Sheep Dipping Orders and Regulations. 

In purchasing any approved sheep dip, sheep farmers should 
be careful to ascertain whether it contains arsenic, and if so, to 
refrain from using such a dip for the second dipping in the 
above circumstances. 

♦ * ♦ ♦ * ♦ 

Welsh Conference .—At a Conference on Production and 
Marketing of Eggs in Wales, organised by the Welsh Agri¬ 
cultural Organisation Society and the 
Production and Agricultural Economics Department, 
Marketing of Eggs University College of Wales, which was 
held in Aberystwyth on April 9 and 
10, the following resolutions were proposed and passed 
unanimously :— 

(1) This conference realises that there is great scope for 
increased production of eggs and poultry in Wales, and is 
of opinion that in order to secure this expansion further 
attention to educational and experimental work is desirable 
on the part of the county and other educational authorities. 

“ (2) The conference recommends these authorities, together 
with the poultry committees of Welsh branches of the National 
Farmers’ Union, to consider the following suggestions :— 

“ (a) Tliat each county authority in Wales should endeavour 
to establish county egg-laying trials (such as are now in operation 
in many counties in England and Wales) with the aid of grants 
from the Ministry of Agriculture and Fisheries. 

“ (6) That in view of the necessity, not only for further and 
more intensive itinerant instruction in methods of producing 
eggs and poultry on Welsh farms, but for instruction in better 
methods of marketing this produce, county authorities should 
consider the possibility of appointing a whole-time Poultry 
Instructor in each county. 

“(c) That where farm institutes are operating, an adequate 
poultry department should be established on lines suitable for 
the faiin institute in each case where such a department does 
not already exist. 

“(d) That in each case the work of the Poultry Instructor or 
the poult^ department at a farm institute should be kept in 
close relation to the work of the National Poultry Institute which 
has been established for England and Wales at Harper Adams 
College. 

“ (3) That this conference appreciates the importance and 
value of the interest taken and the work done on the problems 
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of marketing by the Ministry of Agriculture, the National 
Farmers’ Union, and the Welsh Agricultural Organisation 
Society. 

(4) That in view of the increasing competition of imported 
supplies, every possible step should be taken by producers, 
traders, and by those responsible for agricultural education, 
to improve the quality of eggs placed on the market by 
ensuring : (a) Freshness at time of sale ; (6) Cleanliness ; 
(c) A higher average weight of egg. 

“ (5) That the Welsh Committee of the National Farmers’ 
Union, the Welsh Agricultural Organisation Society, and 
Agricultural Co-operative Societies, individual producers and 
traders should take such steps to improve the efficiency of 
marketing methods as may be necessary to secure a good 
reputation and demand for Welsh eggs within and without 
the Principality. 

“ That among the earliest steps that should be taken with 
this end in view is the introduction of national standards 
and grades for home-produced eggs. Tn this connection the 
conference notes with satisfaction that a Joint (committee of 
the National Farmers’ Union and National Poultry Council is 
now sitting in London to formulate proposals, and further 
considers that any action that may be taken in Wales should 
as far as possible conform with these proposals.” 

Report from the Central Chamber of Agricidture ,—At a recent 
meeting of the Central and Associated Chambers of Agriculture 
the following Report (dated March 29, 1926) from the Poultry 
Committee was presented :— 

‘‘ (1) Your Committee have had under consideration the 
marketing of home-produced eggs, and are of opinion that 
the attention of Associated Chambers should be drawn to the 
importance of this question and the desirability of instituting 
as soon as possible the sale of eggs on a standardised basis, 
graded by weight, and with suitable guarantee of freshness. 

“ (2) Your Committee are of opinion that provision should 
be made for the compulsory registration of egg dealers.” 

ait He 

The general level of the prices of agricultural produce was 
further reduced in March, the index number declining by 
three points to 60 per cent, above the 
13ie Agricaltuial corresponding month of 1911-13. This 
lodoz Number is the lowest index number since the war, 
but in the past three years there have 
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been three occasions, viz., in June and October, 1923, and 
July, 1925, when the index number was only one point higher 
than last month. As compared with March, 1925, the general 
level of prices was this year lower by about 9 per cent., pigs, 
cheese and hay being the only commodities which were not 
cheaper last month than a year earlier. 

In the following table are shown the percentage increases as 
compared with pre-war prices each month since January, 
1921 

Percentage increase compared with the 
average of the corresponding month in 
191M3 


Month 


1921 

1922 

1923 

1924 

1925 

1926 

J anuary 


183 

75 

68 

61 

70 

58 

February 


167 

79 

63 

61 

67 

53 

March .. 


150 

77 

59 

57 

65 

50 

April . . 


149 

70 

54 

53 

58 


May 


119 

71 

54 

56 

57 

— 

June 


112 

68 

51 

58 

55 

— 

July . . 


112 

72 

53 

52 

51 


August 


131 

67 

54 

59 

56 

— 

September 


116 

57 

56 

60 

57 

— 

October 


86 

59 

51 

63 

53 

— 

November 


79 

62 

53 

64 

53 

— 

December 


76 

59 

56 

63 

53 



Grain ,—Prices of wheat hardened a little during the latter 
half of March, but the average over the month, 11s. 6d. per 
cwt., was 4d. per cwt. lower than in February, and the index 
number fell from 60 per cent, to 55 per cent, above pre-war. 
The index number of barley prices was also reduced by 5 
points, and this grain, which averaged only 9s. per cwt., sold 
at only 14 per cent, above 1911-13. Oats showed a relatively 
smaller reduction than wheat or barley, the average of 8s. lOd. 
per cwt. being 2d. per cwt. less than in February, and the index 
number declined by 2 points to 25 per cent, above pre-war. 
As compared with March, 1925, wheat was Is. 9d., barley 
2s. Gd., and oats lid. per cwt. cheaper. 

Live. Stock ,—There was practically no change in the prices 
of fat cattle or fat pigs as compared with February, but fat 
sheep advanced Jd. per lb. The index number for fat c^tle, 
however, showed a decline of 4 points, as there was a rise in 
prices in March in the basic years, and the index figure of 
43 per cent, above 1911-13 was 8 points lower than a year 
earlier. The rise of ^d. per lb. in the average price of fat sheep 
was relatively greater than the pre-war increase in March, and 
the index number advanced by 2 points to 52 per cent, above 
1911-13. Fat sheep were, however, about 23 per cent, cheaper 
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than a year earlier. Prices of pigs remained at the high level 
of the previous two months. The index number of bacon pigs 
shows a reduction of 4 points as prices of these advanced in 
the basic years, but that of porkers remained unchanged at 
89 per cent, above pre-war. Dairy cows continued to become 
cheaper and sold during March at about £1 5s. per head less 
than in February and were only 37 per cent, dearer than in 
March, 1911-13. The demand for store cattle was not very 
active last month and prices were lower, but the trade for store 
sheep improved and prices advanced. Both store cattle and 
sheep were cheaper than in March, 1925, especially the latter. 
Store pigs, on the other hand, as a result of the much higher 
prices of fat pigs, were considerably dearer than last year, but, 
although prices advanced slightly during March, the increase 
was relatively smaller than in March, 1911-13, and the index 
number declined by 6 points. 

Dairy and Poultry Prodme .—^The average price of milk 
delivered to London and Birmingham was unchanged in March, 
but in the Manchester area there was a slight reduction, so that 
the index number for milk declined by 2 points to 72 per cent, 
above 1911 -13. Butter was ^d. per lb. cheaper than in February, 
the deci-ease being in practically the same ratio as in the basic 
years, while cheese was unchanged on the month. The index 
number for cheese was 77 per cent, above 1911-13 or 20 points 
higher than in March, 1925, but butter at 46 per cent, above 
pre-war was 12 points lower than last year. Eggs at Is. 2Jd. 
per dozen were relatively much cheaper than in February, 
being only 41 per cent, above March, 1911-13, whereas in 
February they sold at 72 per cent, above February, 1911-13. 
In March, 1925, eggs were 49 per cent, above pre-war. 

Other Commodities ,—Supplies of potatoes on the markets 
continued heavy and prices have declined week by week since 
the beginning of February, the aggregate decrease in the two 
months being about 17s. 6d, to over £l per ton. At the end of 
March first quality King Edwards sold at an average wholesale 
price in the large towns of only a little over £6 per ton, and 
during March potato prices were only 31 per cent, above 
1911-13. Carrots continued very dear at 2J times the pre-war 
price, and cabbage advanced to 90 per cent, above the basic 
years. Hay prices were unchanged on the month, but as there 
was a decrease in March in the basic years, the index number 
showed an advance of 2 points, though hay remained at very 
little above pre-war figures. 
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THE UTILISATION OF SUGAR BEET 
BY-PRODUCTS 

Hbbbbrt Ebnbst Woodman, Ph.D., D.So., 

The Animal Nutrition Research Institute, Cambridge. 

Sugar Beet Tops. —It is computed that something like 
5 tons of sugar beet tops per acre, including about 1 ton of 
crowns, remain on the field after removal of the roots. The 
question arises as to the best means of utilising these residues. 
A casual answer to this inquiry might favour ploughing 
them into the soil, mainly with the object of avoiding further 
trouble. A search through the Continental nutritional literature 
of the last two decades, however, reveals the fact that the 
Grermans, especially during the war-years when they were 
hard pressed for feeding stuffs, have devoted considerable 
attention to the question of the utilisation of sugar beet 
tops for feeding purposes. This fact alone warrants that the 
subject should receive careful consideration in this country. 
Moreover, further encouragement is derived from a study of 
the composition and nutritive value of sugar beet tops. The 
data given in Table I have been taken from a series of analyses 
which have been made in Cambridge during recent years. 


Table I. 


Composition of Sugar Beet Tops (on Basis of Dry Matter). 

Per cent. 


Crude protein .. .. . . .. .. .. .. 17*52 

As true protein . . .. .. .. .. . . 13*83 

Crude oil . . .. . . . . . . . . . . 2*27 

Carbohydrate . . . . . . .. .. .. . . 53*25 

Total sugar . . . . . . .. .. . . . . 12*55 

As cane sugar* . . . . . . .. . . . . 10*66 

Fibre . 8*86 

Ash . 18*10 

Sand .. .. .. .. .. .. .. . . 3*29 

Moisture in fresh tops . . . . . . . . . . .. 84*05 


* It should be explained that in the chemical sense beet sugar and cane 
sugar are one and the same substance. It is customary to refer to the product 
from both sources as cane sugar. 


The figures given in Table I show that beet tops are to be 
regarded as an extremely watery food, and on an average 
are found to contain no more than about 15 per cent, of dry 
matter. The dry substance, however, is very rich in protein 
and carbohydrate. Nearly one-quarter of the carbohydrate 
is present in the form of sugar, the amount of this valuable 
constituent being largely dependent on the proportion of 
crown to leaf in the tops. As with most green fodders, the 
content of crude oil is small, this fraction being composed 
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almost wholly of chlorophyll and waxy materials of no feeding 
value. A noteworthy feature of the data is the low figure 
for fibre, the tops in this respect being sharply distinguished 
from the coarse fodders. The ash content is remarkably 
high. The average figures of several German investigations 
show that beet tops may contain as much as 29 per cent, 
of ash, including about 16 per cent, of sand. Although the 
tops themselves are rich in mineral salts, the high figure for 
ash arises mainly as a consequence of contamination with 
earth which adheres to the leaves in the field. This circum¬ 
stance may give rise to difficulties when feeding the tops to 
stock. 

Broadly speaking, the tops show in respect of chemical 
composition a closer resemblance to a succulent immature 
green forage than to a roughage like hay. It may be con¬ 
cluded that a fodder whose dry matter contains more than 
17 per cent, of crude protein and nearly 13 per cent, of sugar 
is not to be despised by the stock-feeder. This view is strength¬ 
ened by the results of German investigations (Honcamp, 1916)* 
into the digestibility and nutritive value of sugar beet tops, 
which have demonstrated that the organic matter of the 
tops is digestible to the extent of 79 per cent. Employing 
Honcamp’s results to calculate the nutritive value of the 
samjde of tops referred to in Table 1, it is found that 100 lb. 
of the dry matter of the sample has a feeding value equal to 
54 lb. of starch. This represents a very satisfactory nutritive 
value, higher than that of the best quality meadow hay, 
which has a starch equivalent of about 50 lb. per 100 lb. of 
dry matter. 

In respect of the nutritive properties of sugar beet tops, 
Kellner| states : Liberal feeding with sugar beet tops, which 
is often done during and after harvesting of the beets, has 
the same effect as with good pasture or clover feeding, and 
gives a milk richer in dry matter and fat because of the 
quantity of protein in the feed.” When a farmer decides to 
feed the tops, he is thereby enabled to continue the use of 
green fodder in the rations of his animals well into late autumn. 

When feeding beet tops to stock, three points should be 
borne in mind :— 

(1) fhe mineral salts contained in the tops include those of 
oxalic acid, which may be present to the extent of 4 to 5 per 

♦ Hoacamp, Gschwender and Mxdlner, Vorsuchs-Stationen, Vol. LXXXVIII. 
p. 306, 1916. 

f Kellner, The Scientific Feeding of Farm Animals, p. 346. 
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cent, of the dry matter. Though oxalic acid may be con¬ 
sumed in small amounts by animals without ill effects, larger 
amounts may produce grave symptoms and even result in 
death. The danger is not so great with ruminants, however, 
since the fermentations which go on in the paunch lead to a 
partial destruction of the oxalic acid. Nevertheless, Kellner 
advises feeding precipitated chalk (J lb. to 250 lb. beet leaves) 
with beet tops, with the object of rendering the oxalic acid 
entirely insoluble. 

The danger is greatest when feeding the absolutely fresh 
tops, since during wilting or storage changes occur in the 
leaves which result in a very material reduction of the oxalic 
acid content. It may be assumed that the risk is negligible 
when the ensiled tops are fed to ruminants, a statement which 
is borne out by experience gained in investigations carried 
out at Oambridge. 

(2) Beet leaves have a laxative effect on the animal, and 
should on that account never be fed alone, but with hay or 
chaff. According to Kellner, one-third of the rations of the 
dairy cow may be composed of beet tops, while bullocks may 
receive rather more. 

(3) A serious difficulty in feeding beet tops may arise from 
the presence of adhering earth and sand. These may exert 
an irritant effect on the lining of the digestive tract, and may 
further lead to the introduction of undesirable soil bacteria 
into the body. Reasonable care, however, during the topping 
of the beets enables this difficulty largely to be overcome. 
The tops should be shaken vigorously to remove adhering 
soil, and should be gathered straightway into heaps instead of 
being allowed to strew the ground. Before feeding it is 
desirable that any soil still adhering to the leaves should be 
washed off. 

Where it is possible to collect and cart the tops for feeding 
to dairy cattle, little difficulty should be experienqpd in 
observing the i)recautions discussed above. The simplest and 
most usual form of utilisation of the beet tops, however, 
consists in allowing sheep to eat them off the land. By this 
means, the trouble and expense of carting are avoided, and 
the return of manurial residues to the soil is assured. It should 
be remembered in this connection that the leaves, on account 
of their sappy nature, have a tendency to decompose fairly 
readily. When decomposition begins, feeding should be 
discontinued and the remainder of the tops should be ploughed 
in. The writer has met farmers who have kept sheep on the 
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tops, apparently without harmful results, for some months 
after topping the beet crop ; but this is in general an unsafe 
procedure, and the feeding of the tops after decomposition 
has set in is not to be recommended. 

It may be inferred that when a farmer decides to feed the 
tops to stock, he will feed as large a bulk as possible in the fresh 
or slightly wilted condition ; since, however, only a relatively 
small part can be dealt with in this way, the question arises 
as to whether the remainder should be preserved or ploughed 
in. During normal times, the farmer might be inclined to 
adopt the latter course, but during times of food scarcity 
(c.flr., in war-time) it is desirable that the entire supply of 
tops should be utilised for feeding. 

In Germany, two methods are in vogue for preserving 
sugar beet tops, namely, artificial drying and ensilage. 

Artificial Drying of Sugar Beet Tops —Of the two methods 
of preservation, artificial drying is perhaps the better, since 
it avoids the large losses of nutrient matter which frequently 
accompany the ensiling of a very wet crop. Artificial drying, 
however, cannot usually be carried out by the farmer, since 
the drying of such wet material is a very troublesome business. 
This process is undertaken in Germany by the large sugar 
beet factories, and several methods for drying the tops have 
been patented in recent years. One of these processes may be 
described briefly. 

The dr 3 dng apparatus consists essentially of a large iron 
trough in which a perforated sheet metal drum revolves. 
The drum is provided with a number of paddle-like ladles 
on its surface ; these catch up the leaves and distribute them 
over the surface of the drum. A device in the upper part of 
the machine prevents the material from forming into lumps. 
Hot air is passed into the drum and through the perforations, 
thus coming into contact with the leaves. 

In other drying apparatuses, systems of revolving knives 
reduce the tops to a state of fine division during the drying 
process. At some factories, a proportion of sugar beet slices 
(up to 70 per cent.) is mixed with the tops during drying, 
giving rise to a popular Continental feeding stuff known as 
beet hay. 

An advantage in these drying processes is that it has been 
found possible to remove a large proportion of the earth which 
adheres to the tops in the field. The artificially-dried product 
consists of coarse particles of stalk, leaf and crown, and 
contains no dusty material. It is slightly moist to the touch 
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and possesses a pleasant baked smell. In respect of nutritive 
value, it diCEers from fresh beet tops solely in regard to the 
digestibility of its protein constituent, the protein of the 
dried product being digested by animals to the extent of 50 
per cent, as compared with 80 per cent, for the protein of the 
fresh tops. This depression of protein digestibility is attri¬ 
buted to the influence of the liigh temperature during drying. 
The colour of the product varies from greenish-yellow to 
greyish-brown. 

Ensilage of Sugar Beet Tops. —It is not necessary to cut 
the tops for purposes of ensilage. They may be ensiled whole, 
provided care be exercised to ensure tight packing. Normally, 
the tops would be preserved in pits or clamps, but in recent 
investigations carried out by the writer, in conjunction with 
Mr. A. Amos,* small wooden stave silos have been used. 

In an initial trial, whole sugar beet tops, which had been 
left in the field a number of days exposed to the effect of 
variable weather, were ensiled during November. On opening 
the silo in the following March, silage of very good quality 
was found. It possessed a fragrant, appetising smell, with no 
suggestion of pungency or impleasantness arising from the 
formation of butyric acid. It was slightly sour to the taste 
and had retained the colour of the fresh tops. Chemical in¬ 
vestigation showed that the fermentation had proceeded in 
the directions associated with the production of good silages 
In composition, it displayed the characteristics of the fresh 
tops, the main differences arising from the splitting up of protein 
into simple digestive products, and the production of organic 
acids from carbohydrate, changes which always occur during 
ensilage of a green crop. 

During preservation, however, the crop suffered large 
losses of nutritive constituents, no less than 28 per cent, of 
the organic matter and 39 per cent, of the carbohydrate 
disappearing. These excessive losses were partly the result 
of juice drainage owing to compression of the wet crop, the 
juice carrying off a large amount of soluble food material. 
In a further test, however, it was found that the drainage 
losses could be very materially reduced by ensiling the tops 
mixed with wheat chaff, the latter soaking up the expressed 
juice which would otherwise have been lost. The ensilage 
of such a mixture leads to further advantages. The chaff pro¬ 
vides the fibrous food with which beet tops should in practice 

-^ - —- —— _ _ 

* Unpublished work. 

H 
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be fed. The farmer is thus enabled to utilise not only beet 
tops, but also large quantities of chaff. It is further probable 
that the chaff gains in digestibility as a consequence of the 
changes occurring during ensilage. It should be added, 
however, that the quality of the silage resulting from the 
mixture of tops and wheat chaff was not so good as that of 
the silage obtained from sugar beet tops alone. 

In a third trial, a common Continental practice was followed 
in ensiling alternate layers of beet tops and wet sugar beet 
pulp. In this way a fragrant smelling silage was obtained 
which was eaten readily by stock. It contained 84-6 per cent, 
of moisture, and analysis showed that its dry matter con¬ 
tained 16*3 per cent, of crude j)rotein, 51*2 per cent, of 
carbohydrate and 15*5 per cent, of fibre. A digestion trial 
was carried out with the material, two sheep each consuming 
with relish and without waste about 12 lb. of the silage 
daily. The organic matter was found to be digestible to the 
extent of about 81 per cent., while 100 lb. of the dry substance 
of the fodder proved equal to nearly C5 lb. of starch. These 
figures suffice to demonstrate the satisfactory nutritive value 
of silage made from a mixture of tops and pulp. 

The following general conclusions may therefore be drawn 
in regard to the utilisation of sugar beet tops. Fresh tops 
constitute a feeding stuff of good feeding value, and, when 
certain precautions are observed, are suitable for feeding to 
stock, in times of food scanty, there should be no question 
of ploughing the tops into the land. All that cannot be fed 
in the fresh or slightly wilted condition should be preserved. 
Artificial drying of the tops is a process which can only be 
carried out in the factory, but ensiling, with or without wet 
beet pulp, can be done successfully. The writer has no personal 
experience of ensiling the tops in the pit or clamp. This is a 
common practice on the Continent, however, and it may 
therefore be assumed that a satisfactory preservation is possible 
by this method. ^ 

Manurial Value of Sugar Beet Tops.— Only a limited number 
of analywses are available at the present time for enabling the 
manurial value of the beet tops to be calculated. The figures 
given in Table II represent the average results of the analysis 
of three samples of tops from crops of sugar beets grown on 
the University Farm at Cambridge.* 


* Unpublishod observations. 
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Table II. 

Manukial Constituents of Sugar Beet Tops (on Basis op 16 per 
CENT. Dry Matter Content). 

Per cent. 

Nitrogen .. , .. .. . . .. .. .. .. 0*40 

Phosphate (PgO#) .. .. .. .. .. .. 0-13 

Potash (KaO). O-TO 

Lime (CaO) .. .. . . .. . . . . . . 0-30 

It will be noted that the tops are particularly rich in potash 
constituents. Assuming the unit prices obtaining in March 
of the present year, the following values are obtained :— 

Manurial value 

Per ton. Per acire* 

s. (I. s. (J. 

When ploughed in .. . . .. 7 3 36 3 

When consumed by stock .. . . 4 3 21 3 

Sugar Beet Pulp.—By sugar beet pulp is meant the residue 
of the sugar beet after extraction of the sugar. In the fresh 
condition it contains 90-95 per cent, of water, but this may be 
reduced to 85-87 per cent, by pressing. It is obtained in a 
shredded condition and readily acquires a slight musty odour. 
The composition of beet pulp is shown in Table III and, 
for purposes of comparison, corresponding figures for man¬ 
golds are given. 

Table 111. 

Composition of Sugar Beet Pulp ano Mangolds (on Basis of 

Dry Matter). 


Crude protein 


Sugar Beet Pulp 

Per cent. 

10-76 

Mangolds 
Per cent. 
8-33 

Crude oil 


0-76 

0-83 

Carboliydrato 


64-83 

78-34 

Fibre 


19-62 

5-83 

Asli 


4-04 

6-67 

Moisture in fresh material 

85-62 

89-00 


There is a general similarity in composition between beet 
pulp and mangolds except in regard to the fibre content, pulp 
being much richer in fibre than roots. From the feeding stand¬ 
point, beet pulp may be regarded as being interchangeable 
with roots in the ration. It owes its nutritive properties 
almost entirely to carbohydrate, and though it contains only 
about 1 per cent, of sugar on the dry matter basis, yet the 
remainder of the carbohydrate, consisting largely of pectic 
substances, is highly digestible and of good feeding value. 

Sugar beet pulp may be fed in the fresh condition, or may 

• Aasumiag 5 tons of tops to the acre. 

h2 










116 The Utilisation oif SuGAE Beet By-Products. [May, 


be preserved by the processes of dr}dng or ensiling. The 
cost of transport prohibits the use of wet beet pulp except on 
farms in the vicinity of sugar beet factories. Large numbers 
of steers and sheep are fattened annually with the help of beet 
pulp at the sugar beet factories of the Western States of 
America, where one ton of pulp is looked on as being equal to 
200 lb. of corn for fattening lambs. Dairy cows consume the 
wet pulp with relish and yield a milk of good flavour, pro¬ 
vided it is fed in not too large quantities. The beet pulp 
should be balanced with hay and concentrates to compensate 
for its deficiencies in protein and mineral constituents and, 
of course, roots should not be included in the ration. Care 
should be exercised in the use of wet beet pulp, as it tends to 
spoil rapidly on exposure to air. For this reason it is fre¬ 
quently preserved in silos or pits, with or without beet tops. 
Ensilage of such wet material results, however, in excessively 
large losses of valuable nutrients, and, therefore, the alter¬ 
native method of preservation by artificial drying is to be 
preferred. This is carried out in the factory by the use of 
steam or furnace gases. 

The dried beet pulp can be stored over long periods. It 
is a popular feed on the Continent and in America, and is 
now meeting with a ready sale in this country. Where big 
allowances are given in the ration, the pulp should be soaked 
before feeding, in which process it takes up more than twice 
its weight of water. Satisfactory results have been obtained 
when it has been fed to fattening bullocks and pigs. With 
animals receiving heavy allowances of mixed protein con¬ 
centrates, a little pulp may be included in the ration with 
advantage, since it lightens the mass of concentrate and 
has a laxative effect, thus preventing digestive troubles. In 
respect of nutritive value, 1 lb. of dry pulp may be regarded 
as being equal to about 8 lb. of mangolds. 

Beet Molasses. —The residue remaining after the crystal¬ 
lisation of the beet sugar is known as molasses. The latter 
may contain 15-25 per cent, of water and about 66 per cent, 
of carbohydrate, which consists mainly of cane sugar together 
with a small amount of a second sugar called raffinose. The 
crude protein constituent consists largely of nitrogenous 
substances possessing little or no feeding value, the amount of 
true protein being only about 0*5 per cent. The ash ingredient 
is particularly rich in potash, but conteins almost no phos¬ 
phate and very little lime. 
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If fed to animals too liberally, molasses has a purgative 
effect owing to its high content of alkaline salts. Its uses for 
rendering chafiF more palatable and in the making of molasses 
feeds are well known. It is frequently mixed with beet pulp, 
the mixture after drying being known as molasses-beet pulp. 

On the Continent, molasses frequently forms the starting 
point for the preparation of a number of valuable by-products. 
By the use of special forms of yeast, it may be fermented to 
alcohol. After removal of the alcohol by distillation, the residue, 
known as beet vinasse, contains nearly the whole of the potash 
and part of the nitrogenous material of the original molasses. 
By means of the so-called ‘‘ Buel ’’ process, the beet vinasse 
may be utilised for the production of potash fertilisers, sulphate 
of ammonia and cyanide of potash. 

Heriot* records the fact that in Germany during 1904 
nearly 3 million gallons of 95 per cent, alcohol were produced 
from beet molasses. The same writer states that in 1907 one 
Grerman firm alone produced cyanide of potash from beet 
vinasse to the value of £80,000 and sulphate of ammonia to the 
value of £20,000. It may be that the prosperity of the sugar 
industry in this country, and incidentally of the farmers who 
take up the growing of the sugar beet, will largely be bound up 
with the energetic exploitation of methods for the production of 
such by-products. Similar considerations have frequently been 
the determining factor in the successful prosecution of other 
important industrial processes. 


THE DEVON CLOSEWOOL BREED OF SHEEP 

Herbert W. Tomlinson, N.D.A., N.D.D., 

Late District Lecturer in Agriculture for North Devon. 

The hilly district of North Devon has, for its area, most 
remarkable variations in both soil and climatic conditions. 
In the more favourably situated districts and river valleys 
stock fattening is carried on, but the majority of farms have 
a high proportion of temporary and permanent pasture with 
stock breeding and rearing as the mainstay. 

One of the most noted stock breeding districts in Devon 
lies between Barnstaple, South Molton, and Blackmore Gate, 
and this is the home of the Devon Closewool breed of sheep 

* T, H. P. Heriot: The Manufacture of Sugar from the Cane and the Beet 
(Longmans, Green & Co., 1920), p. 376. 
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while from the adjoining parishes, on the Eastern borders of 
this area, the Devon breed of cattle originated. 

Origin of the Devon Closewool Breed —The Devon Closev ol 
originated through the blending of Devon Longwool and 
Exmoor Horn blood. Homs and Longwools are numerous n 
Devon and Spmerset, the former on Exmoor and the surrour 1- 
ing districts, while the Longwools are adapted to the m< e 
fertile land. 

It is interesting to note that the Devon Closewool breed 
can be traced back to local types, which were improved throu ;h 
the work of “ Bakewell of Dishley,” by the fact that Low in 
1845 recorded the Devon Longwool to have been produced 
by crossing the improved Leicester with the Southern Notts 
from westward of the Vale of Honiton, and with the Bampton 
Notts from the borders of Devon and Somerset. 

Cause of Origin. —^The Closewool type has been kept for m ^ 
years on the medium or down lands of North Devon, i.e., fa/ms 
that would maintain a somewhat heavier breed than the 
Exmoor Horn. Most probably the real home of the breed is 
in the three adjoining parishes of East Buckland, West 
Buckland and Charles, an area of typical downland. In this 
district—and on land of similar type under the name of 
Mongrels or Buckland sheep—^the breed rapidly gained in 
popularity, and when further large areas of upland pasture 
were improved by manuring they were found to carry a 
heavier and earlier maturing breed of sheep. At the same time 
the public demand for smaller joints, and the higher price 
obtained for the finer wools, stimulated the breeding of this 
type and their entry into the lowlands. Apart from the demand 
for “ Closewool Breeders ” (draft ewes for fat lamb production) 
at the autumn sales, it was found that the breed produced a 
heavier fleece, and this encouraged the use of Closewool rams 
in Exmoor Horn flocks. The first cross ewe lambs were 
retained in the flocks and again mated to a Closewool, and to 
this method of breeding most probably the Closewools chiefly 
owe their origin. 

Purity of the Breed. —^A number of flocks have been bred as 
Closewools for many years ; one breeder claims to have used 
only Closewool sires in his flock for over thirty years, but, as 
with other breeds, variations can only be reduced under the 
care of the Breed Society which was formed in January, 1923. 

Bams from the old established flocks stamp their character¬ 
istics markedly and command high prices at sales. Messrs. 
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Burgess of Charles, Skinner of Bratton Fleming, Brooks and 
Yeo of Arlington, Pry of Stoke Rivers, and Cook of Filleigh, 
were some of the earliest breeders responsible for the evolution 
of the breed and the gradual fixing of type. 

Economic Qualities of the Breed. —The Devon Closewool is 
undoubtedly of the rent-paying type, adaptable, tliriving well 
on poor high land, on rich grazing land, or when folded on 
roots, and possessing the characteristic hardiness of the 
Exmoor Horn. The fleeces from rams average from 12 lb. to 
14 lb., ewes clip from 8 lb. to 11 lb., the wool commanding a 
better price than that from Longwools. The ewes are excellent 
mothers, the lambs are strong when dropped, and little cake 
or corn is necessary for fattening them unless the land is very 
heavily stocked. The following weights of lambs have been 
obtained from a prominent breeder :— 

Single lamb 10 weeks old, liaviug liad no (*01 leonirated feeding, 
43 lb. dressed. Twin lambs iindtu* 10 weeks old, with concentrated 
feeding, 30 and 33 lb. 

Hoggs without foi’cing will attain 18 lb. per cjuarter at 0 months 
old, but an average carcass at 12 mouths is approximatoly 00 lb. 

The lamb and mutton are noted for thick fleshy joints, of 
high quality, with a good leg well fleshed to the hock, and 
popular for the London trade. Fat lambs, at an early age, 
kill over 50 per cent, carcass to live weight. The railway 
companies have provided slaughter houses near several 
stations, and from the slaughter house at Barnstaple, controlled 
by the North Devon Farmers, Limited, an average of about 
25,000 carcasses are sent to London annually. 

Points of the Breed. —The aim of the breeder has been to 
produce a sheep that would breed true to type, without the 
characteristics of either Exmoor Horn or Devon Long wool, 
and it is now claimed that this object has been achieved. 

The size of the breed is intermediate, but in characteristics 
it could be described as a large polled Exmoor Horn, the 
colour of the face and legs being ivory wMte as in the Exmoor. 

The wool, which is a distinctive feature of the breed is, as 
the name suggests, very close, hard to the grip of the hand, 
medium length of staple, and finds a ready market. The 
other distinctive features are :— 

Male : Masculine in appearance, nose broad and dark, oar short and 
thick, crown of head well covered, good bone, legs sliort, 
standing well with broad deoj) chest, back straight and wide, 
ribs well sprung, with big thigh and tail. 

Ewes ; The ewes should possess the qualities of tho male without 
the masculine ajipearance. 
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Annual Sales. —The Breed Society organise annual sales of 
hreeding stock at Bratton Fleming, Barnstaple, South Molton, 
'and Blackmore Gate. Such sales usually take place between 
tthe middle of August and mid-September. 

Uanagement of a Closewool Rook.— The managemeult dF 
the flocks will naturally vary in detail according to the varia¬ 
tions in altitude, but the following is the custom on typicall 
‘breeding farms:— 

During late autumn and winter tlie owes run over .pastures and 
stubbles without any additional feeding, maintaining themselves 
iin good (condition. When running very thickly, a few yellow 
floslied turnips are carted out daily on the pasture, and hay may 
•be given in exceptionally bad weather. Whenever possible the 
sheep are wintered near a root field. 8jleaking generally ewes do 
not receive turnifis until a short period before the lambing season 
commences. 

The rams are usually turned out with the ewes about October 1, 
but the date is determined by the prospective keep available 
at lambing time and according to the weather conditions 
likely to prevail at the given altitude during the lambing 
period. The primary object of the flock is not the production 
of early fat lambs, but breeding stock. Lambing starts in 
February and (continues through March. On the most exposed 
farms it may be late March or even early April. Housing at 
this period is seldom necessary as the lambs when born are 
usually strong and vigorous, and the ewes milk exceptionally 
well. The ewes and lambs are grazed on new seeds or pastures 
saved during the winter, in order to get a sweet bite, and this 
is supplemented by swedes or mangolds. Trough feeding, 
either before or after lambing, is seldom practised. All lambs 
are docked, and with the exception of those intended for stock 
ram lambs are castrated when about fourteen days old. When¬ 
ever preference for pasture is considered this is given to ram 
and wether lambs during spring and summer, so that they 
may be well grown for the autumn sales. Shearing takes 
place in June, and it is customary to clip both ewes and lambs, 
but washing prior to clipping is never done. After weaning in 
July the lambs go on rape and clover aftermath to keep them 
steadily improving for the autumn sales. 

Drafting from the Breeding Stock. —Culling takes place at 
weaning time, and the young ewes not for sale are turned on 
to the commons or the poorest pastui‘e. Some farms have 
common rights of rough grazing, and this provides an excellent 
opportunity to send part of the stock away for a few months. 
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The grass at home freshens while the young ewes improve with 
the change of pasture. The ewes are drafted from the flocks 
as six tooths ” after their second crop of lambs, if the number 
of yearling ewes is sufficient to bring the flock up to standard 
again. 

Young sound ewes of this type are in great demand either 
as foundation stock for new flocks, or as breeding stock for 
the fat lamb trade. This enables all the younger ewes to be 
retained without depreciating in value. The young ewes are 
successfully used for the production of breeding stock, but are 
less valuable for producing early fat lambs as they lamb rather 
late and have not then attained their full milking capacity. 

Sale of Wether Lambs. —The wether lambs are usually sold 
at the autumn sales and go to the arable districts for fattening 
on roots, or to be finished early off grass in the following 
spring. 

Management of Ewe Lambs. —^After the autumn sales, ewe 
lambs have preference of keep on the farms for their first 
winter, but when a farm is very heavily stocked these lambs 
are frequently sent out to keep on grass and turnips in the 
arable areas, under conditions similar to those under which 
they would have been wintered at home. On favourably 
situated farms, these hoggs, when twelve to fourteen months 
old and well grown, will breed quite satisfactorily, and will 
lamb down in late March or early April. 

Management of Fat Lamb Flocks. —The fat lamb industry is 
carried out on the better types of land in the more favourably 
situated districts. The ewe flock is maintained by the annual 
purchase of draft ewes from the breeding farms, and ewes are 
retained as long as their mouths keep sound. 

Although pure Closewools are commonly used for this 
trade, crossing with Down breeds is practised very considerably. 
The Suffolk, Hampshire, Shropshire, Southdown, and Ryeland 
cross all give excellent results, but when crossing with any 
comparatively large-headed breed like the Hampshire, more 
attention may be required at lambing time, though a very 
fine lamb results from the cross. 

On the more favourably situated farms the ewes keep fat 
during the winter without any additional feeding, and lambing 
commences in January. The ewes and lambs are put on any 
available fresh grass, though Italian Ryegrass is particularly 
valued on account of its early growth; sheltered pastures 




122 


Canning of English Fruits. 


[May, 


are saved, and meadows are watered in order to obtain an 
early bite. In addition, late sown swedes, yellow turnips, 
kale and cabbage are provided. Trough feeding is a more 
common practice than on breeding farms, especially for the 
early lambs, but large numbers of single and twin lambs are 
sold fat without concentrated feeding when good first year 
clover leys or vetch mixtures are available. Many farmers 
rely on the first year leys before laying them up for hay to 
fatten the lambs. Even for this trade it is a growing practice 
to dock and castrate the lambs ; there is much to commend 
it, and with the later lambs there are many advantages in 
the practice. The greater proportion of these lambs go to the 
London markets, either through dealers or the local slaughter 
houses. The ewes to bo drafted from the flock are sold fat and 
the remainder kept for another season. 


HOME AND FARM CANNING OF ENGLISH 

FRUITS 

A. Appleyari), M.S., F.I.C., and F. Hirst, A.R.C.Sc., 
Research Station, Campden, Glos, 

Fruit canning has not yet been developed to any appre¬ 
ciable extent in England. A certain amount of home-grown 
fruit is bottled, but the canned fruit consumed in the average 
home is as a rule purchased from the stores, and is more often 
than not of foreign origin. The canning of fruit in this country 
even on a commercial scale is only in its infancy, and canning 
in the home is practically unknown. The latter is largely due 
to the difficulty of soldering, which for an unskilled person is 
rather a difficult process and has prevented home canning 
from becoming popular. The old-fashioned can, which was 
used to a limited extent during the war, is what is called the 
‘‘ hole and cap ” can (Fig. 2). The aperture in the can was 
small, making it difficult to put the finiit into the can. It 
was a difficult can to seal, and long practice was necessary 
in order to become efficient. 

This disadvantage has now been overcome by the intro¬ 
duction of a hand can-sealing machine, which may be used 
to close open-ended or so-called sanitary cans (Fig. 3) without 
the use of solder. Such cans are easily washed and packed 
with fruit. They are sealed on the commercial scale by power 
seamers, and in the home by means of a hand machine (Fig. 1.). 
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Hand can-closing machines have been in use for some years in 
the United States, and during the last two fruit seasons, 
British-made models have been thoroughly tested at the 
Campden Research Station. Experience has emphasised the 
fact that, unless the variation in depth of the cans falls within 
extremely narrow limits, unsatisfactory seals are made. 
Moreover, any dents in the flange of the can need to be re¬ 
moved if good results are to be secured. Suitable cans and 
machines are now being made in England, and there is no 
reason why home-canning should not become popular, since 
householders will find the preservation of fruit easy to carry 
out, and allotment-holders and small growers who cannot 
afford power-driven can-closing machines are provided with a 
new outlet for their fruit when market prices are unfavourable. 
Tests have been carried out at this Research Station with most 
of the English fruits, and satisfactory results have been 
obtained by the methods referred to. 

In common with other methods of preservation the process 
of canning depends for its success upon efficient sterilisation 
of the contents of the can. Fniit has yeast cells upon its surface, 
and very often the spores of moulds. These microscopic cells 
are always present in the atmosphere, and it is due to their 
presence that the fruit goes mouldy or ferments when it is 
allowed to get over-ripe. Spoilage may also be due to the 
activities of the enzymes in the fruit, which bring about 
ripening changes, finally causing the fruit to rot. Putre 
factive bacteria are seldom found in fruits, as the acidity 
of the fruit prevents their development. Thus, in preserving 
fruit in cans, we are only concerned with killing the yeasts, 
moulds, and bacteria already present, and with preventing 
their access again to the container. This is attained by steril¬ 
ising the fruit by means of heat after the can has been rendered 
air-tight. In canning, the closing is completed before steril¬ 
isation, thus making it impossible for micro-organisms to 
enter after the product has been sterilised. 

Canning Operations. — Orading ,—It is necessary to emphasise 
that a really first-class product can only be secured by care¬ 
fully grading the fruit before it is placed in the cans. Uni¬ 
formity in ripeness, evenness in size, and colour should be 
aimed at. Inferior fruit should not be mixed with sound fruit. 
Low-grade fruit may be canned and used as pie fruit, made 
into jam, or used for the preparation of fruit syrups. 

Packing Fruit into Cans .—Cans coated with acid-resisting 
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lacquer should be used for coloured fruits, otherwise bleaching 
of the fruit takes place. The fruit should be packed into clean 
scalded cans, to within one-eighth inch of the top, and a 
definite weight should be put into each can. Whole fruit 
should be packed as tightly as possible, and bruising should 
be avoided. Small soft fruits should be shaken down into the 
cans. 

Syruping and Exhausting .—^Although fruit may be pre¬ 
served satisfactorily in water, it will be found that by using 
a sugar solution as a covering liquid, much better results will 
be obtained. A heavy syrup helps to retain the fresh fruit 
flavour, and also tends to maintain the colour of the product. 
Prom 4 lb. to 10 lb. of sugar per gal. of water should be used, 
the amount depending on the variety and sweetness of the 
fruit. The syrup should, if possible, be made with soft water, 
and filtered clear through muslin before use. In home-canning, 
the syrup must always be used boiling, and sufficient poured 
into each can to cover the fruit. The steam rising from the 
syrup drives the air from the can, and it is essential that the 
contents of the can should not be allowed to cool before the 
can is sealed. If air is left in the cans, it may cause slight 
discoloration of the fruit at the top of the can, and may also 
cause pin-holing ’’ or corrosion of the tinplate. For this 
reason, therefore, the temperature of the syrup should not 
fall appreciably before the can is sealed, and it is advisable 
not to fill more than six cans at a time before sealing. 

Sealing the Cans .—The process of fastening the Hd is termed 
“ double seaming,” and is as follows (see Fig. 4) :— 

The cam lever (a) is adjusted so that the bottom plate (6) 
is in its lowest position. The fiUed can, with loose end fitted 
in position, is placed on the bottom plate (6), which is then 
raised by turning the cam lever (a) to the fullest extent, 
when it will be found to lock. In this position the chuck (c) 
fits into the recess in the cover, and clamps it firmly into 
position on the can. With very little practice, it wiU be found 
that the can can be placed accurately in position and locked 
quickly. The can, having been locked in position, is revolved 
by turning the handle (d) of the machine with the right hand 
in a clockwise direction. Simultaneously with the left hand 
the operating lever (e) is pushed away from the operator irntil 
the first operation roller presses against the edge of the cover. 
Pressure should then be applied steadily and firmly, but 
not too quicldy, and should ^ continued until the roller stop 
comes up against the machine stop (/), when the first operation 
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Fio. 4.—Diagram of Hand Power Can-Sealing Machine, with Can 
in position for Sealing. 
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is complete. If the operation has been performed to perfection, 
a steady application of pressure should bring the stops to¬ 
gether in about twenty-foiu* revolutions of the handle. The 
operating lever (e) is then pulled towards the operator, until 
the second operation roller is brought into contact with the 
edge of the can. Pressm'e is again applied whilst the handle 
{d) is turned until the second roller stop comes up against the 
machine stop (/), when the seaming is completed. A steady 
pressure is desirable in the second operation, but it is not so 
necessary as in the first, since the first operation forms the seam, 
and the second merely flattens and presses it. As it is most 
important that the seam should be evenly formed and 
tightened all round, the can should in both operations be 
revolved several times after the roller stop appears to have 
come up against the machine stop. The actual seaming is 
carried out by two small rollers, as shown in Figs. 5, 6, and 7. 

In Fig. 5, the first operation roller will be seen adjacent to 
the can. 

Fig. 0 shows the cans and lid after the first operation has 
been completed, and before the roller has been withdrawn. 
It will be noticed that the edge of the lid has been rolled round 
and under the edge of the can. In order to secure a good 
result the first operation roller must be brought in very slowly. 

In Fig. 7, the second roller has completed its work, but has 
not yet been withdrawn. It is of great importance that the 
first operation roller should complete its work before the 
second roller is brought into play, otherwise a faulty seal will 
result. 

Sterilising ,—Immediately the cans arc filled, they should 
be sealed. When a batch has been completed, they should be 
placed in a vessel of boiling water, and the water, which in 
consequence is slightly lowered in temperature, again brought 
to the boil. The cans should be boiled for fifteen to sixty 
minutes according to the kind of fruit and the size of the 
container. The amount of heat which is conducted to the 
centre of the can is suflicient to destroy the enzymes and 
the micro-organisms, which would otherwise cause the fruit 
to go bad. In the writer’s experiments the times found 
necessary to effect sterilisation in boiling water are given 
in the table at the end of this article. 

Cooling ,—When the cans are removed, they should be 
placed at once in cold running water, so that the fruit may 
not be over-cooked. To obtain a good quality product, quick 
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cooling is essential. After cooling, the cans should be 
thoroughly dried and placed in a dry store to avoid rusting. 

Faulty Cans. —^If the contents of a can go bad, it means 
that either the sterilisation was not suflScient or, what is 
more likely, that there was a leak in the container through 
which the organisms gained access to the fruit subsequent 
to sterilisation. Using inferior or fallen fruit may introduce 
organisms which are not destroyed at the usual sterilisation 
temperatures, and for this reason the use of clean, sound 
fruit is essential. A leak is easily detected when the cans 
are placed in the hot water bath, as a small stream of bubbles 
will rise from it when the contents become hot. Any leaker ” 
thus detected should be removed and the fruit repacked in 
a fresh container. In this case the syrup from the leaking can 
must be boiled again. The proportion of faulty seals should, 
however, be very small if the sealer is properly adjusted and 
the cans are of good quality. 

Selection and Preparation of Emit. — Gooseberries. —This 
fruit is best picked under-ripe, but the berries must not be 
too immature or they will have little flavour. For preserving 
purposes green varieties of medium size are preferable. Goose¬ 
berries which are to be canned, must first of all be well washed 
and the stalks and blossom ends removed. This is generally 
referred to as ‘‘ topping and tailing ” or snibbing.’’ When the 
berries are snibbed by hand, it is advisable to remove a por¬ 
tion of the outer skin at each end, otherwise the fruit will 
shrivel when canned in a moderately-heavy sugar solution. 

Raspberries, Loganberries, and Blackberries. —There are 
many varieties of raspberries : of those tested the following 
have given good results :—Lloyd George ; Calstock Seedling ; 
Baumforth’s No. 2 ; Semper Fidelis ; Fastolf (Burnham) ; 
Blackshaw Station ; Bourton Coombe ; and Bunyard’s Pro¬ 
fusion. Fairly good results have also been obtained with 
Baumforth’s No. 1 ; Devon ; Worcester Prolific ; and Pyne’s 
Fillbasket. 

Raspberries are very easily bruised, and careful picking is 
essential. The fruit should be gathered while it is firm, and 
it is better to put it into shallow baskets so that the berries 
at the bottom will not be crushed by the weight of the fruit 
above them. Both raspberries and loganberries deteriorate 
very quickly ; to obtain the best results, therefore, the fruit 
should always be preserved on the day on which it is picked. 

For canning, the fruit should be picked over and only the 
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firm, sound berries selected. The ripe fruit should be used for 
jam-making or for the production of fruit syrup. Raspberries 
should first of all be hulled very carefully and washed if 
necessary. Loganberries are liable to contain maggots, and 
for this reason it is advisable to soak them in a dilute salt 
solution (l^-oz. salt to one quart of water) for two hours. 
This brings out the maggots from the fruit. The berries 
should then be rinsed in cold water, and packed without 
removing the hulls. Unless firm, slightly imripe fruit is used, 
a soft pulpy mash will result. 

Blackberries may be utilised profitably if preserved, and 
the colour and flavour are well retained when canned. The 
fruit should be gathered while it is still firm and ripe. Late 
in the season blackberries are poor in flavour and give only 
indifferent results. The hulls should be removed and the fruit 
carefully washed before it is packed into cans. 

Strawberries ,—Only a few varieties have so far been tested 
Satisfactory results have been obtained with Paxton’s. The 
berries should be of uniform, medium size, free from blemishes 
and not too ripe. The best results are obtained when a heavy 
syrup is used as a covering liquid. 

Strawberries when canned in the same way as other fruits 
are not attractive in appearance, as the berries lose their 
bright red colour. The commercial canned strawberries are 
dyed with artificial colours, but the use of dyes for this purpose 
in the home is not recommended. 

Cherries .—^Many English varieties of cherries are excellent 
for canning. They should be a good size, fleshy and full of 
flavour. For this reason, black cherries are better than white 
varieties. Suitable black varieties are : Blackheart, Oxheart, 
Knights, Waterloo, and Rivers. White cherries when bottled 
or canned lack flavour, and the pink flush which is character¬ 
istic of some varieties disappears entirely when the fruit has 
been sterilised. They are, however, very suitable for mixing 
in fruit salads. If canned for this purpose, the fruit should be 
as free as possible from blemishes, as these become more 
pronounced when the fruit has been sterilised. Amber, 
.Bigarreau, and Whiteheart are good varieties for use in fruit 
salads. The heart-shaped Elton is not so suitable for this 
purpose. Among red and more acid varieties suitable for 
canning are Morellos and May Duke. Morello cherries have 
proved very satisfactory for their preserving qualities, but 
May Duke is an even better variety, as it possesses a rich 
and spicy flavour and is of a bright colour. Red cherries in 

I 
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syrup are in demand in the confectionery trade and are often 
used in commercially-packed fruit salads. These are arti¬ 
ficially colouied, a fast dye being used so as to avoid staining 
the other fruits in the pack. 

Currants. —Black, red and white currants may be canned in 
the same way as other fruit. Fully ripe juicy fruit of a good 
size should be used ; where inferior fruit only is available, 
it is better to use it for jam or jelly making. If put up in 
well-laciquered cans, currants are excellent in flavour and re¬ 
tain their colour. The fruit should be prepared by removing 
the stallts and, if necessary, washing gently. 

Blackcurrants are particularly suitable for canning. 

Plums and^ Damsons .—There are many varieties of plums 
which give excellent results when canned. The common 
yellow egg plum or Pershore plum is frequently superior to 
the less common varieties. Victoria, Pond’s Seedling, Cox’s 
Emperor, Golden Drop, and Magnum Bonum, all give good 
results. Among the purple varieties, Purple Prolific, Jimmy 
Moore, Purple Pershore, Czar, and Coe’s Late Red have all 
been found suitable. Monarch and similar plums are not so 
suitable for canning, as after some months they lose their 
attractive colour. 

When there is a heavy crop of plums it will be found 
advisable to commence canning whilst the fruit is still green. 
Plums are generally packed whole, but a good pack for home 
use may be made by halving the fruit and removing the 
stone. In this case the fruit should be firm and ripe, and 
fleshy varieties, such as Victoria, Pond’s Seedling, and Magnum 
Bonum will be found very suitable. The cut surface of the 
fruit becomes brown when exposed to the air, and it is cus¬ 
tomary to prevent this by placing the halves in a vessel of 
salt water (approximately 2 oz. salt per gal. of water). The 
fruit should be kept completely submerged in the brine. 

When this method of packing is adopted fewer cans per 
unit weight of fruit will be required. At the same time, when 
turned out, the amount of fruit to syrup is rather large. 

Pears .—Owing to the vagaries of the English climate it 
is doubtful if entirely satisfactory canned pears can be pro¬ 
duced. Several of the English varieties give fair results, but 
the best canned pears are obtained when only well-ripened 
dessert fruit is used. At the same time, many of the coarse 
varieties, and those which do not ripen fuUy, may be made 
very palatable, although the appearance and texture are not 
so good as those of dessert varieties. 




1926.] 


Canning of English Fruits. 


131 


The following varieties have given good results :—Hessle, 
Williams, Louise Bonne de Jersey, Beurr6 Hardy, Duchess 
d’Angoul^me, Marie Louise, Fertility, Conference, Strawberry, 
Catillac, Josephine de Malines, and Pitmaston Duchess. 

Pears when peeled become discoloured if exposed to air 
for even a short time. This is due to the action of oxidising 
enzymes, and may be prevented by placing the fruit in a weak 
brine, m"ade by dissolving 1^ oz. of salt in one gal. of water. 
The pears should be washed, peeled, cut into halves, and 
cored. The halves should be placed immediately in the brine, 
and a plate laid on the top of the pieces to prevent their 
rising to the surface and becoming exposed to the air. After 
filling into the cans, the pears should be washed in cold water 
to remove traces of salt. 

Dessert Varieties ,—^Pears lose their delicate flavour when 
canned in water. The best results are obtained by using 
sugar solution as a covering liquid ; this is made by dissolving 
6 lb. of sugar in each gal. of water. 

Cooking Varieties ,—The fruit should be gently stewed until 
quite tender, in a syrup prepared by dissolving 2 lb. of sugar 
in one gal. of water. The pears should then be drained, and 
packed into cans. The syrup should be boiled until it is 
reduced to half the volume originally made up, and then 
poured hot over the fruit. Shrinkage takes place when the 
fruit is cooked, and therefore the cans should contain only 
two-thirds fruit in order to secure a suitable proportion of 
fruit to syrup when the contents are turned out. 

Apples ,—The best apples for canning are the cooking 
varieties which are fairly acid. Canned apples are chiefly 
used for pies, and it is therefore advisable to pack the fruit 
into cans with as little water as possible. 

The fruit should be peeled, cored, quartered, and cut longi¬ 
tudinally into slices. As apples quickly brown when exposed 
to air, they should be placed in brine, the same as for pears. 
The slices should then be washed in cold water and steamed 
for about five minutes, or until they are just soft enough 
to be packed tightly into cans. The cans should be filled 
with boiling water and sealed at once. If the pack has been 
satisfactorily made, the apples should retain the shape of the 
can when turned out. 

Tomatoes ,—^The tomatoes should be washed, blanched, 
cold dipped and peeled. They should then be gently simmered 
for ten to fifteen minutes, but no liquid should be added. 

i2 
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The tomatoes are then packed into the cans together with 
the juice which has come from the fruit. Both the fruit and 
juice must be boiling, and the can filled to within about 
J in. from the top. Each can should be sealed immediately 
it has been filled. 

TIME TABLE FOR PROCESSINO FRUITS IN Nos. 1, 2, and 


3 CANS, AND STRENGTH OF SYRUP TO USE 
Strength of syrup in ^ 


Fruit 

lb. of sugar per gal. 
of water 

lb. 

Process in Boiling Water 
Nos. 1 and 2 No. 3 

Minutes Minutes 

GooseberricH 

4 

20 

45 

Raspberries, Logan- 

berries and 

6 

20 

46 

Blackberries 

Cherries 

4-6 

(according to acidity) 

30 

55 

Strawberries 

10 

20 

45 

(Currants 

6 

20 

45 

Plums and Damsons 

4 6 

20 

45 

Plums in halves 

8 

35 

60 

Pears 

4^6 

25 

55 

Apples 

None 

25 

55 

Tomatoes ., 

None 

30 

60 


ROOT AND FODDER CROPS 

(A conference on the cultivation and manuring of fodder crops was 
held at the Rothamsted Experimental Station on March 30 last. The 
following short, article forms a rAsum6 of the proceedings. In the 
absence of Lord Clinton, the CJhair was taken by the Rt. Hon. Lord 
Bledisloe, Parliamentary Secretary to the Ministry.) 

In opening the Conference Lord Bledisloe said that it was 
the last of a series of three held at Rothamsted during the 
winter, the two previous ones having been on the manuring of 
potatoes and the cultivation of lucerne. 

Lord Bledisloe referred to the rejuvenation of agriculture 
in the eighteenth century by the work of “ Turnip ” Townsend 
and Coke. The establishment of the four course rotation and 
the introduction of improved fodder crops enabled animals to 
be better carried through the winter, and the potentialities of 
animal food production had consequently been enormously 
developed. At present the backbone of agriculture was the 
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livestock industry rather than com growing. The wise utilisa¬ 
tion of fodder crops enabled the shrewd farmer to make a 
living where he might otherwise fail. He was not disposed to 
agree that mangolds were a crop of the past. 

Boihamsted Esperiments on Boot Crops— Sir John Russell 
discussed the results of the Rothamsted experiments on root 
crops, remarking that fodder crops were of importance in 
several ways. Livestock depended on them, and there must 
always be sufficient grown to see the livestock through the 
year. The farmer had to insure against a bad season, and 
consequently often produced an excess of fodder crops in a 
good season, these crops varying much more with season than 
do cereals. This he demonstrated by the following table 
showing the yield of swedes at Rothamsted in good and bad 
years:— 


Yield of Swedes in tons per acre 

Poor years 

Clood years 

1913 

1920 

1922 

1924 

No artificials .. 

3*2 

3 3 

25-2 

17-3 

Sulphate of ammonia and potash .. 

()-4 

9-3 

28-1 

19-1 

Sulphate of ammonia, potash, plus 





phosphate .. 

8-6 

16-3 

29-0 

20-6 


The usual yield of swedes in the south was 12 to 15 tons per 
acre, but was much higher in the north where up to 50 tons 
per acre had been recorded. 

Fodder crops would not stand starvation conditions, in this 
respect differing somewhat from wheat; a single full head of 
wheat on a poor soil was almost indistinguishable from that 
grown on well-manured land, though starvation reduced the 
number of full heads per plant. With the fodder plant the 
result was very different, possibly because it represented only 
an intermediate stage in the production of seed, since the 
seed of a poor fodder crop would be indistinguishable from seed 
produced on good land. 

Swedes and turnips might quite properly be grown without 
dung, and for them there was no point in using both farmyard 
manure and artificials, at any rate in the south. It was excep¬ 
tional to find a crop benefiting from both, and it might often 
happen that it was best to use artificials and save the dung 
for other crops. Phosphates were most effective on swedes 
as is clearly shown in the above table ; they were, however, 
less effective in a good growing year than in a bad season, their 
great advantage being that they help in a year when the crop 
is liable to suffer, and should therefore be used by way of 
insurance of a reasonably good crop. Over a run of seasons 
superphosphate had proved the best phosphatic manure, but 
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where there was a liability to finger-and-toe basic slag probably 
had the advantage. 

Attention was now being directed to mineral phosphates; 
these must be finely ground, e.gr., to pass through a 120 mesh 
sieve. They had proved effective in Northumberland, and 
might be used if the price were favourable. 

As to the effect of nitrogenous fertilisers, at Rothamsted it 
had been found that 1 cwt. of sulphate of ammonia produced 
about 1 ton per acre increase, either with or without dung, 
whether the season were good or bad. This was a striking 
property of nitrogenous manures contrasted with other 
fertilisers. In a good year it was probably not worth spending 
money on nitrogenous manure, but it was a wise precaution 
against a bad year. About cwt. of sulphate of ammonia 
was as much as could profitably be applied. Potash did not 
usually produce any notable increases in crop. 

In the case of a second group of fodder crops—mangolds, 
cabbage, kale and leafy crops—^it was an unsound practice not 
to use farmyard manure. Some Surrey farmers made a practice 
of using very large quantities of dung and produced enormous 
crops. As substitutes for dung, town refuse was cheap, and 
waste straw to which nitrogen compounds had been added 
might also be used. Next to farmyard manure nitrogenous 
fertilisers were very effective with this group of crops and 
produced considerable increases. Sulphate of ammonia should 
be put in with the seed and nitrate of soda or nitrate of lime 
could be appled at the time of singling. Potash was also 
required for these crops. As the mangold was originally a 
seaside plant it might be expected to respond to salt, and in 
fact salt plus potassic fertilisers gave good results, so that 
kainit was quite a suitable form. Potash was especially 
necessary on dairy farms where a good deal was removed in 
the milk. The composition of these crops might be somewhat 
different according to district; c.flr., at Aberystwyth man¬ 
golds contained only 10 per cent, dry matter compared with 
16 per cent, at Rothamsted. Kale and cabbage were leafy 
crops which responded well to nitrogen, and farmyard manure 
plus nitrogenous fertilisers could be recommended. 

Swedes ftnd Kale. —^Mr. W. A. C. Carr in dealing with swedes 
and kale observed that farmers were told that roots were 
unprofitable, but yet they stuck to them. He thought the 
difficulty was to find substitutes. Roots produced a large 
amount of dry matter per acre, and they kept the land clean. 
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For a successful growth of swedes dry conditions early in the 
season were essential, with rain later on when the plants had 
met between the rows. Heavy wet soils seldom yielded big crops. 
A good ley in the rotation would do much to help the growth 
of roots as it got the soil into good condition, reduced the 
frequency of the root crop, and reduced liability to damage 
through club root. A six course rotation with three years’ley 
had been successful in Aberdeen. Ploughing should be done 
early, a little deeper than usual, and the furrow well set up. 
Farmyard manure should be ploughed in as soon as possible. 
Cross ploughing should not be carried out later than March, 
and successive cultivations should follow to secure the desired 
tilth. At Aberdeen the beginning of May proved the best time 
for sowing swedes and turnips, later sowing appearing to reduce 
the crop. Conditions were different in England and it was 
difficult to indicate when swedes should be sown. The Craib- 
stone experiments showed the importance of early thinning 
particularly in the case of turnips. Experiments at Rease- 
heath made it clear that season harl a much greater effect 
than manuring, regards manuring, top dressings with 
nitrogen were quite effective, and on poor land the addition 
of soluble phosphate might be the deciding factor in the 
success of a crop. A small dressing of superphosphate brought 
the crop on early, and potash was necessary to prevent too 
early ripening. Lime should be applied to counteract tendency 
to club root. At Reaseheath marrow stem kale was more 
reliable than swedes. It had been found the cheapest autumn 
feed and had therefore replaced swedes ; its cultivation was 
similar. It could be sown successfully from the end of March 
to the end of June, and could be used from August to the 
end of December. Thousand Headed Kale did not give so 
good a yield as Marrow Stem Kale, and it got in the way of 
succeeding crops. Kale responded well to manure, especially 
on poor soils, but 30 tons per acre was as much as could be 
used, and the crops should be top dressed after thinning. 
One acre marrow stem kale would provide green food for 
14 to 15 cows until Christmas, after which swedes or man¬ 
golds are more useful. 

Mixtures for Forage Crops. —In the course of a paper dealing 
with mixed forage crops, Mr. J. C. Brown observed that wo 
were less inclined in this country than on the Continent or 
America to use improved methods of growing fodder crops, 
because we were so well able to grow good grass. The real 
problem, therefore, was fodder crops versus grass, and whether 
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it was a more paying proposition to grow a small amount of 
grass or a large amount of arable crops. In the U.S.A. both 
stock farming and wheat farming were based on lucerne. 
Dealing with individual crops Mr. Brown stated that the Flat 
Pea {Lathyrua aylvestris) and Bokhara Clover gave a large 
amount of fodder per acre, but rapidly became woody. Valuable 
fodder crop mixtures were rye and vetches ; rye and beans ; 
rye and peas ; oats and peas ; peas and wheat; chicory and 
alsike ; wheat and vetches ; beans, peas and wheat; beans, 
peas, barley, oats ; and carrots and parsnips. The best hay 
mixture was probably two bushels of peas and one bushel of 
oats. Any variety of pea might be used. Dunn’s oat was very 
hardy, and much better for making into hay than other 
varieties. The best time for sowing this hay mixture was 
from the middle of February to the end of March, and the 
best time to cut it was when the pods were beginning to form, 
and the oats were in the milk stage. 

Making hay crops was not such a good policy as allowing the 
crops to go to seed, but in producing seed crops plans had to be 
altered so as to include a succulent fodder for feeding, and the 
mixture had to be strengthened with beans^to prevent it going 
down. The mixture he recommended for grain was two bushels 
of beans, l\ bushels of peas, 1 bushel of barley and bushels 
of oats. Four bushels per acre of this mixture gave the best 
results. The mixture could be sown from mid-September to 
the beginning of May, the best time being the second half of 
November, the middle of January and the middle of February. 
For the production of seed, the mixture should be sown not 
later than March. Farmyard manure was useful on poor land, 
but on average land it was not necessary to give more than a 
dressing of 6 to 8 cwt. per acre of basic slag. Nitrogen was 
generally less effective than other manures. The crop could 
be harvested with the ordinary binder, peas and beans ripened 
out well in the stook and their straw made useful fodder 
when cut early. This mixture, he stated, could be grown for 
several years on the same land with increasing yields. It 
improved the condition of the land by keeping down weeds, 
opening up and pulverising the soil, and adding nitrogen. 
He found the cost of growing was £6 to £9 per acre, and the 
yield on the average 25 cwt. of grain and 35 cwt. of straw. 
Even allowing no value to the straw the cost per ton was 
therefore lower than had to be paid for purchased feeding 
stuffs. The cost per pound of starch equivalent of the whole 
crop worked out at 0*8 pence approximately. 
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MATigoMfl mid Sugar Beet. —^The cultivation of mangolds and 
sugar beet was dealt with by Mr. C. Heigham who pointed out 
that mangolds were still a forage crop of first rate importance, 
although the acreage had fallen considerably in the last fifteen 
years, and the decline might be greater in future owing to the 
increasing popularity of sugar beet, kale and silage, and 
because it had been found that some dairy herds could be 
managed without roots. Mr. Heigham confined his remarks 
to the critical stage in the growth of the crop, namely, the very 
early stage. The life of the crop was very precarious until after 
the effect of singling had been overcome. He recommended 
deep cultivation, although he admitted there was little ex¬ 
perimental evidence. Seeds should not be sown too deeply, 
the seed bed being firm but not too moist, and the deep work 
should be finished by mid-February. It was often difficult 
to get so well forward. There was much to be said for growing 
mangolds on the ridge as they could be hoed better. Early 
singling was of great importance as was also regular sub¬ 
sequent hoeing. The critical stage was passed once the work 
of singling was over, but after this repeated hoeing and top 
dressings might affect the yield very much. 

Referring to sugar beet, Mr. Heigham remarked that the 
two most important considerations were the price and the 
sugar content, these influencing the policy regarding cul¬ 
tivations. Sub-soiling was profitable and should be carried 
out, since it favoured quick growth of the long tapering root 
below the soil. An application of up to 15 tons per acre of 
farmyard manure should be given. Enough plants could 
be produced by 7 to 8 lb. of seed, but it was wiser to use 
from 15 to 20 lb. It was important to obtain a close even plant, 
and for this reason Continental growers placed rows close 
together. As regards space between the rows, he felt that it 
should be a compromise between the 14 in. in Holland and 
Germany and the 26 in. in this country. Rows 18 to 20 in. 
apart with the roots 10 in. apart in the row would allow horse 
hoeing and might produce 34,600 roots to the acre or a crop 
of 12 to 13 tons. 

There was no reliable evidence as regards the relative 
merits of growing on the flat and on the ridge, but he thought 
that the former was better to get the maximum of sugar 
content. Rolling after sowing was generally practised and 
was to be encouraged, as thorough compression of the soil 
was essential. Early singling was of great inportance. 
German figures showed the great difference in yield between 
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singling at the proper time and from one to three weeks 
later. It should be carried out as soon as the plant had four 
leaves, and should be done by hand. Hoeing should be con¬ 
tinued \mtil the leaves met in the row. As much as 
3 cwt. per acre of sulphate of ammonia or nitrate of soda was 
recommended, as any danger of the reduction in the sugar 
j)ercentage was more than counterbalanced by the increase 
per acre of sugar. It was not certain that the sugar beet plant 
was equally responsive to heavy potash dressings. 

>|t « 9i( a|t 4c * 

EIGHTEENTH CENTURY FARMING 

G. E. Fussell, 

Ministry of Agriculture and Fisheries. 

It has become a commonplace of agricultural history that 
the early part of the eighteenth century was a period when the 
whole of the farming community found life agreeable and 
their necessities plenteously supplied. All the pictures of 
romance and happiness in which this halcyon time is portrayed 
have their antitheses in the picture of the latter part of the 
century drawn by the same writers. In these hands the 
contrast is made to appear little less than a descent from 
heaven to hell. The modern historical investigator, of whose 
work fair specimens are before us,* does not usually allow 
himself the privilege of believing that such extraordinary 
contrasts in the conditions of human life can be discovered in 
the story of any century, unless it embodies some cataclysm 
either natural or social. 

Mr. Gaunt (1), however, does believe in this sharp break in 
historical development. He says of the earlier period : “ The 
standard of prosperity was fairly even, the representative men 
of the countryside were those of moderate substance . . . the 
yeoman, the farmer, and the labourer with his cottage and 
four acres of ground formed gentle degrees of status, and the 
Squire himself was not always above taking his pleasure in 
the village alehouse amongst mixed company.’* The elementary 
error in this statement is the assumption that every cottager 
possessed the four acres of land which the Elizabethans had 
deemed necessary for his well-being, but of course such a 
holding was not common—it was the exception rather than 
the rule. The plenty he describes was confined to a small 
section of landowners and large tenant farmers. Mr. Gaunt 
admits that for the labourer ‘‘ ostensibly his main articles of 
diet were wheat or rye bread, cheese and beer.” This simple 

* See Refereiic© at oud of article. 
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and monotonous fare does not seem to be evidence 
of any great and general material prosperity, although 
Mr. Gaunt adds that “ it has to be remembered that meat was 
only 2|d. per lb., and that a little judicious poaching would 
always supply him with an addition to his table. His loom 
and his own poor crust were reliable resources, and if the work 
was hard it was carried out under pleasant conditions.” Meat 
may have been only 2|d. a lb., but extant budgets of farm 
labourers for this century do not disclose any very large con¬ 
sumption of meat; the average labourer earned so little that 
he was lucky if he got a joint on Sunday. 

The large numbers of the indigent poor were a subject of 
concern to the governing class during the seventeenth century. 
In the eighteenth the problem became very much more serious. 
The interesting picture of the life of the Squire drawn by 
Mr. Gaunt does not bear any relation to the Ufe of the great 
majority of the rustic community. Hr. Moffit (3) has set out the 
lands of food used in Lancashire, and has shown that Mr. 
Gaunt’s estimate is not so very far out. From 1700 to 1800 the 
only real change which took place was the substitution of tea 
for beer. As Mr. Witt Bowden (4) says, “ The idyllic pictures of 
the state of labour preceding the rise of modern industrialism 
painted by its opponents must be largely discounted.” 

The Distribution of the Land. —Quite recently the last 
remaining open-field village in England was offered for sale, 
and has attracted some public attention. There is in con¬ 
sequence a more general realisation of the part the open 
field played in the economic life of our forefathers. The open 
field system was certainly very much more widespread in the 
early part of the eighteenth century than it was at the end, 
but even in the nineteenth there remained a large number of 
villages which had to be enclosed. The change from common 
to severalty, although accelerated in the last half of the 
eighteenth century, had in fact been gradually made, as 
opportunity arose and necessity directed, for at least 500 
years. It was not only the force of the Inclosure Movement 
which affected the position of the yeoman and domestic 
worker in the rural community, it was the driving force of the 
economic influences which could not be overcome or controlled 
by any class. It is often assumed that there were no landless 
men prior to the Inclosure Movement of the eighteenth century : 
Mr. Gaunt specifically says that the cottager always possessed 
four acres. But in 1696 John Sellers was concerned with 
making provision for the indigent poor, and his estimate of their 
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numbers was one million. As the population was only about 
five or six million at that time there was a very large propor¬ 
tion of landless men before the eighteenth century opened. 

The general economy of farming in a country is dependent 
upon the size of the farms in that country. From the early 
part of the seventeenth century there had been a tendency to 
increase the size of farms for the purpose of working them 
more economically and attracting tenants of more substantial 
capital. One result of this tendency was that almost all the 
pamphleteers complained bitterly of engrossing and depopula¬ 
tion, but their complaints were doubtless dictated by their 
limited observation of local circumstances. 

Before the acceleration of the inclosures great farms were 
not unknown, and Dr. Moffit supplies contemporary evidence 
of their existence. In 1752 Suffolk had large farms, and in 
1755 some as large as 3,000 acres were to be found in Norfolk. 
“ But it would be a mistake to suppose that the whole kingdom 
was monopolised by large farms,he goes on, and proceeds to 
an analysis of Arthur Young’s figures, which show that of 250 
farms the average size was 297 acres, 148 grass and 149 arable. 
This is an average acreage much the same as the modern farm : 
it is indeed rather larger. The small-holdings, where they could 
be found, as in certain districts of Lancashire, for which 
Dr. Moffit has adduced new evidence relating to the occupiers 
and size of farms, were usually occupied by weavers and cloth 
workers who used their holding as a subsidiary occupation. 
Of one group of 292 occupiers, 222 have not more than 15 acres 
each, and many much less. Under the conditions of the 
domestic industry system, holdings of this size played much 
the same part as allotments in the lives of modem industrial 
workers. They could hardly be described as farms, and the 
comparatively large average acreage of the farms tabulated 
by Yoiing precludes the idea of a race of small-holders. 

Farming Processes and Botaitions.— Dr. Moffit has gone 
very closely into the contemporary literature dealing with 
the methods of culture adopted during the century. He sets 
out the common rotation of the three-field system, i.e., winter 
wheat, spring corn (barley or oats), and fallow, and he in¬ 
dicates the changes that were taking place wherever possible 
and where the farmers realised the benefits to be expected 
from the adoption of different rotations, and from the use of 
the newly-introduced artificial grasses and root crops. 

The beginning of the century saw the introduction on a 
wide scale of the artificial grasses. Previously, as Dr. Moffit 


1926.] 


Eighteenth Century Farming. 


141 


points out, the method of la 3 dng down a field to grass “ was 
the simple but uneconomical one of ceasing tillage,’* but a 
writer in 1700 (Tim Nourse) shows that the foreign grasses 
were gaining in popularity,** and by the sixties their cul¬ 
tivation had become fairly general.** Naturally they became 
part of the improved rotations which are increasingly dis¬ 
cussed by the contemporary writers on farming as the century 
progresses. 

The turnip, which had been advocated by numerous “ book 
farmers ** since Weston visited Flanders in the early seven¬ 
teenth century and saw it cultivated there, did not become so 
popular in the north of England as the grasses. It made more 
progress in the south. Carrots and parsnips were also recom¬ 
mended as cattle food, and potatoes became the subject of 
more discussion, although they were only cultivated on an 
extensive scale in Lancashire by the end of the century. 
They were popular in other parts of the country and were 
constantly recommended as food for the poor, but it was in 
the Ormskirk district that they became most prominent in 
actual practice. 

The passion for improvement was no less marked in agri¬ 
culture than in industry during the whole of the century, 
and it is possible to discover rotations set out for eight, ten 
and even twelve successive years. In 1775, a “ landowner *’ 
sets out two eight-course rotations for heavy and medium 
land, and a ten-course rotation for the improvement and 
reclamation of “ coarse rough land.** Young, in his “ Tours,** 
sets out the rotations he observed, and they vary between 
the simple rotation of the three-field system and the numerous 
courses of the different “improved ’* rotations which include 
all the new crops. Naturally enough, at the beginning of the 
century these improvements were far less widespread than 
they were at the end, and it is to the influence of such people 
as Coke of Norfolk that many of them can be traced. It is, 
however, a little exaggerated to say, as Mrs. Stirling (2) does, 
that the agriculture of the county of Norfolk was of the poorest 
description before Coke settled down to farming there. All 
the evidence goes to prove that the agriculture of Norfolk 
was in quite a different position in relation to the agriculture 
in the other parts of the country. Dr. Moffit’s opinion, which is 
based on a meticulous examination of the agricultural writings 
of the time, is diametrically opposite. In connection with 
his remarks upon the root crops, he says that “ Norfolk was 
generally regarded as the most advanced county in England 
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agriculturally.” Nevertheless, Coke did improve his own 
estate from a rental of £2,000 to £20,000 a year, and that is 
a sufficient indication of the quality of his work. At the same 
time a number of other landlords were occupied in similar 
improvements, and a number of prosperous tenant farmers 
were doing their best to improve the yield of crops and to 
improve the breed of cattle. Coke was one of the class of men 
to which British agriculture owed a great deal, and a sum¬ 
mary of his system which Mrs. Stirling cites (it is that of 
Lord Spencer) may be taken to be that of what we may call 
the improving class of agriculturists :— 

Improved rotations of crops. 

The application of marl and clay. 

The judicious use of artificial organic manures. 

The adoption of a more profitable description of live stock. 

Exciting the general use of the drill. 

Creating good feeling between lord and tenant. 

Granting liberal leases. 

Hie Improvement of Cattle* —^It is interesting to note that 
Coke imported a number of Merino sheep for breeding. The 
experiment failed and he abandoned the flock; but this is 
an example of the type of experiment which was so exten¬ 
sively carried out at that time, and which resulted in so great 
an improvement in the meat-producing quality of cattle and 
sheep, that at the end of the eighteenth century it was com¬ 
monly stated that the average weight of carcasses had increased 
one-fourth during the hundred years. 

In addition to his experiments with Merino sheep, Coke 
introduced Shorthorn cattle to his farms, but after a time he 
abandoned them and substituted the Devon breed. This 
he did because, after a fattening experiment, he found the 
weight of the beasts killed was 110 stones for the Shorthorns as 
against 140 for the Devon, even though the latter had been 
given less food. Coke, of course, was not the classical breeder. 
Bakewell is the man to whom modern times owe most. His 
primary interest was the development of sheep, but he did not 
neglect cattle, and his work, as Dr. Moffit says, was the more 
successful in that it attracted a host of imitators to whose 
combined efforts the general improvement of cattle and sheep 
during the century must be attributed. 

Increase in Acreage Yield of Wheat*— Something similar to 
the increased dead weight of animals can be said about the 
average yield of com per acre. An increase of at least two or 
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three bushels per acre over the quantity usual in 1700 was 
everywhere apparent at the end of the century. 

Although this increase was by no means due only to the 
introduction of the new horse-hoeing husbandry of Tull, there 
is no doubt that the century-long controversy aroused very 
great interest and stimulated many experiments in manuring 
and cultivation generally. The drill, which Tull designed and 
used, was not altogether a new idea, but its ability to work 
was new. Late in the seventeenth century Worlidgo illustrated 
and wrote of a drill, but a farmer who tried to make one 
according to his instructions found it would not work. Nearly 
a hundred years before that time, Maxey’s setting board was 
described and illustrated, but it involved a tedious and 
laborious manual process, and was scarcely adapted for drilling 
com. Tull’s invention overcame the mechanical difficulties 
involved, and his horse hoes, which enabled him to do without 
manure while continuously cropping heavy harvests of wheat, 
directed the attention of the farming community more urgently 
than ever to the question of manures and their effect upon the 
soil and the crop. 

In all the writings of the time the question of the value of 
the various materials used for manures—and they were 
numerous as well as singular—^is argued voluminously. The 
mainstay was, of course, farmyard manure, but the practices 
of marling and liming were strongly advocated. Again, the 
mixing of soils to alter their consistency was commonly written 
of as a useful and beneficial method to adopt. For instance, 
sand was recommended for mixing with clay soil, and vice 
versa. Ash, town refuse, ox-blood and hair, rags, old leather 
and many other things were all tried and some gave excellent 
results. 

Another practice around the utility of which controversy 
raged throughout the century was paring and burning. It was 
used before planting roots to be followed by corn, and it was 
condemned on the one hand as affording a heavy yield at the 
expense of the future productivity of the soil, and praised on 
the other as an excellent method of reclaiming waste rough 
land. It had begun to die out towards the end of the century, 
and was finally abandoned in the nineteenth. 

Implement Design Improvement. —Throughout the reports of 
the Old Board of Agriculture and the writings of Arthur Young 
are scattered criticisms of ploughs and ploughing. The old 
plough was a heavy implement made of wood and drawn by 
four^ six or more draught animals. It was, however, not 
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universal at the beginning of the century, and it can be shown 
that different ploughs were in existence at a very early date in 
our history, but the eighteenth century marks the birth of the 
modem types. The trend of design evolved towards the 
modem plough dxiring that century. 

The light Norfolk plough, the Rotherham plough and many 
others found their popularity spreading through the country 
because they tilled the soil more efficiently and were of lighter 
draught. The work of the Royal Society of Arts should be 
mentioned. The Society offered many premiums and prizes, 
and the numerous and varied implements shown in Bailey’s 
“ Advancement of Arts ” (1770) shows how the spirit of in¬ 
vention, characteristic of the time, had brought into being 
numerous new types of implement. Amongst others illustrated 
in Bailey’s book, the earliest iron plough is shown. 

The development of the harrow and the weird designs of 
roller which are mentioned show another manner in which 
efforts were being made to increase the farmers’ ability to 
secure a good tilth. 

The population had probably only doubled during the 
eighteenth century. At the same time this population was 
centred in a number of growing industrial towns, and although 
practically the same number of people were engaged in agri¬ 
culture in the year 1800 as it employed in 1700, the output 
of the earlier time could not have provided for the require¬ 
ments of the increase in population. If the improved methods, 
which enabled the soil to yield a greater output, had not been 
adopted, the country would have been forced to import even 
more largely than it did in the later years of the century in 
order to supply the necessities of its people. 

It is, however, incorrect to say, like Mrs. Stirling, that 
‘‘ before Coke had transformed the aspect of agriculture 
throughout the country, England, unable to feed her people, 
was dependent for sustenance on foreign supplies.” During the 
greater part of the century England was a large exporter of 
food-stuffs, and it was not until the last years that the increase 
of her population and other forces changed her from a food¬ 
exporting to a food-importing country. It is true, as Mr. AVitt 
Bowden says, that the landed classes, in whose hands the 
government of the country was so largely held, desired a 
“general policy of encouraging agriculture in preference to 
manufacturing,” but the growth of an industrial population 
of large dimensions made it necessary to resort to a freer 
system of com importation, The output of foodstuffs at the, 
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end of the century was larger than it was at the beginning 
but it had not increased in the same ])roportion as the pop¬ 
ulation, and changes in the direction of the application of 
labour had made it necessary to abandon the idea of main¬ 
taining the country on a self-sufficient basis so far as food 
stuffs were concerned. Eveiy effort was njade to thwart this 
trend of development, but for good or for evil the die had 
been cast, and the end of the eighteenth century saw agri¬ 
culture declining from its position of foremost industry in our 
national economy. 

(1) Rxiral Life in the Eighteenth Century . W. (Jaunt. {(Umnuissvur^ 10s. not.) 

(2) (hke of Norfolk amt hift Fnrmfs A M. W. (»iolin 12 s. fid. n(‘t.) 

(3) Englanrl on the Eve of huhdfitrtal Hevolutton : L. \W lUoftii. (P. S. King 

& Son. 12s. fid. net.) 

(4) InduMrial Society in England towards the End of the Eighteenth Century : 

Witt Powden. (MaomiUiin.s, 1.5s. net.) 

★ ♦ »|c * ♦ 

COUNTY EGG LAYING TRIALS 

Major C. H. Eden, 

Minuiry of Agriculture and Fisherie.s, 

In October, 1920. the first Cbunty Egg Laying Trials were 
held—in Wiltshire—and since then a gradually increasing 
number of other counties have started them as part of their 
work in connection with Agricultural Education. In so doing 
they have received the support of the Ministry, and grants 
have been given towards the caintal outlay on the equipment 
of the plant. Exc(^pt for a grant from the Ministry towards the 
salary of a manager, the county authorities have been 
responsible for the maintenance expenses of the trials, but 
these have usually been met by entrance feus and income from 
the sale of eggs. 

The educational value of these county trials is recognised 
by all who are interested in the developnuuit of the poultry 
industry in this country. The mere existence of the trials in 
a county focuses local attention on the economic value of 
poultry, and provides a valuable object lesson on such matters 
as breeding and management. They have also proved of great 
assistance and benefit to county Poiiltry Instructors in their 
work, the instructors being brought into closer touch with 
the breeders in their area. Organised parties are arranged to 
visit the trials, and the instructor is thus enabled to call 
attention to the good and bad points of the various breeds, 
which are further exemplified by the scoring results recorded 
at the trials. During lectures reference can be made to the 
results obtained ; practical points in regard to management, 

K 
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breeding, feeding, environment and other matters can easily 
be brought home to the audience ; and any concrete facts or 
figures that may be quoted will have a special significance, 
coming as they do from an official test held under county 
auspices. There is no doubt that a stimulus is thus given to 
better methods of poultry management in the area. 

Another poirit is that these trials serve a useful purpose in 
calling attention to breeders who possess good stock, and in 
order to encourage good breeding by competitors a clause 
has been inserted in the Rules in some counties requiring that 
the pullfds entiTed must have been bred by the competitor. 
I’his has been done because competitors have sometimes 
ent(ued pullets purehas<»d from some other breeder. Such a 
j)ractic(^ is o]kmi to objection, obviously, because the birds 
enten^d give no indication of the competitor’s skill as a breeder 
of utility })oultry, and it is extremely unlikely that stock of 
equal invvli will be obtained by purchasers from the 
competitor’s farm. 

Examination of the results of laying trials shows that those 
competitors who possess real skill in breeding are able to 
maintain, year after year, a position amongst the first few 
in order of merit. 

County trials an* not intended to compete against the 
Iarg(*r oj)(‘n trials which attract entries from all over the 
count y. On the (ioutrary they serve as a stepping stone for 
many small breedtus and beginners who would naturally be 
diffident about (Altering in trials open to all the big breeders, 
but who have suflicient confidence to enter a pen of birds in a 
county test. After having gained experience and acquired 
skill ill this way, an ambitious breeder is soon tempted to 
(*om])ete in the o})en trials. 

W'luai county trials were first started, each county had its 
own ruk's and regulations, but efforts are now being made to 
s(^our(‘ uniformity as far as possible, A sub-committee of the 
Ministry’s Poultry Advisory (Committee has recently been 
appointed especially to advise on the running of these trials. 

TJie first serious stej) towards obtaining uniform rules, 
etc., was taken in 11»24, when the Ministry’s Poultry Advisory 
CJommittee,.after carefully considering the various rules then 
in use, recommended a new method of scoring and some 
model regulations for adoption at county trials. These were 
brought to the notice of the county authorities concerned, who 
adopted the suggestions, and the new method of scoring was 
used for the first time by those counties which were holding 
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official trials during the season 1924-25. Under this method 
of scoring, points are awarded for eggs laid, the number of 
points allowed varying with the different seasons of the year 
and the grade or size of egg laid. The basis of the points is 
money value, and to arrive at this an average was taken of the 
prices over a period of 10 years (7 years pre-war and 3 years 
post-war, omitting the actual war period and the years 
immediately following), the prices being taken from the 
Ministry’s Agricultural Market Report. The scale of points 
laid down was designed to encourage the large egg, and for 
this purpose a special grade in addition to first and second 
grades was included. In order to qualify for this special grade 
a pullet must start by laying 2 oz. eggs in the first monthly 
period, the weight required being increased by oz. each 
month until the third month, when the standard for this 
special grade becomes oz., at which figure it remains for 
the remaining months of the trials. 

The primary object of these trials is to demonstrate the 
value of selected birds as potential breeding stock for egg 
production. For this purpose it is essential to encourage size 
of egg, and in order to maintain a good average size of eggs 


in a flock it is necessary to breed from birds which lay eggs 

somewhat larger than the average, i 

SO as to combat the strong 

tendency for size 

of egg 

to deteriorate. 



The method of 

scoring in use now 

is as follows ;— 





Scoring Points for 

each egg 

Limar Month 


Period 

Si:)ecial 

First 

Secoiul 




Cl rad e 

Grade 

Graclo 

First four wtjeks 

17 days in Oct. 

11 

JO 

8 


11 

„ Nov. 




Second ,, 

19 

„ Nov, 

13 

12 

10 


9 

,, Dec, 




Third ,, 

22 

,, Dec. 

11 

10 

8 


6 

,, Jan. 




Fourth ,, 

25 

„ Jan. 

9 

8 

6 


3 

„ Fob. 




Fifth ,, 

25 

„ Feb. 

8 

7 

5 


3 

,, Mar. 




Sixth ,, 

28 

„ Mar. 

6 

5 

3 

Sev<*nth ,, 

28 

,, April 

6 

5 

3 

Eighth 

2 

April 

6 

5 

3 


26 

„ May 




Ninth ,, 

5 

„ May 

6 

6 

3 


23 

„ Juno 




Tenth ,, 

7 

June 

7 

6 

4 


21 

July 




Eleven tJi „ 

10 

M July 

7 

6 

4 


18 

August 




Twelfth „ 

13 

„ August 

8 

7 

5 


15 

„ Sept. 
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Definition of Grades 

Special Grade, —Eggs of normal shape and shell weighing— 

2 oz. and over dujing the first four weeks. 

2'rV oz. and over during the second four weeks. 

21 oz. and over during the third and succeeding four weeks. 

First Grade, Eggs of normal shape and shell weighing— 

12 oz. and over, hut imdor 2 oz. during first four weeks. 

1 and over, hut under 2 ii 5 oz duiing second four weeks. 

2 oz. and ovt*r, but under 2| oz. tluring third and succeeding 

four weeks. 

Secmid (hade. All dfiuhlc* >f)lk(Hl eggs and all eggs of normal shape 
and .sIk‘ 11 wfughing 

1 J oz. and fiver, but under 12 oz. fluring first four weeks. 

IH oz. and ovci, but imfler lU oz. during second four weeks. 

IJ oz. an<l over, but un<Ior 2 oz. fluring third and succeeding 
four weeks. 

No limit is tixfMl as to the number of seconfl grade eggs allowed to score. 
No points are given for— 

(1) eggs weighing less than thf‘ %veights indicated above for second 
grade ; 

(2) Hoft-hlielled eggs : or 

(3) eggs of such abnfinnal shape or ^lossessing such imperfect shells 
as to 1)0 obviously unfit for incubation. 

A record of all such (?ggs i.s, howevfU’, included separately in the published 
results. 

A close stiuly of this system of scoring will show that, 
although duo allowance has been made for the smaller egg 
which pulUds may be expected to lay at the commencement of 
their laying s(‘ason, any birds whitdi continue to lay small eggs 
are penalised in the later months. Recent experience seems to 
show, howev(‘r, that the small egg is not sufficiently handi- 
caf)fH‘d under this scale of })oints, and in future county trials it 
is proposed to reduce* the mira))er of points awarded for second 
grade eggs during the 2nd, 3rd, 4th, and 5th months (which 
now stand at l()-S-()-5 re'spectively) to 9-7-5-4 respectively. It 
is felt that the iin])ortance of size within reasonable limits can 
hardly be over estimated, and there seems reason to hope that 
this system of scoring will do much to raise the average size 
of the eggs produced in this country. 

Mention has already been made of the desire to obtain some 
degree of uniformity in county egg laying trials, and it is 
gratifying to note that this season (1925-20) ten of the counties 
which have ado}>ted the method of scoring referred to above 
have in addition adopted a uniform unit of 5 pullets per entry. 
It has thus become possible to some extent to compare the 
results obtained in these ten counties. Space does not permit 
the reproduction in this Journal of some tables which have 
been prepared show ing the number of eggs laid and the points 
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scored by the leading pens in these counties, taking them as a 
whole, month by month, and treating heavy and light breeds 
separately. It may be said, however, that some very creditable 
results are being obtained, though hasty conclusions, by 
comparisons, must not be drawn from the records of the first 
few months only ; after the trials in September next a sum¬ 
mary of the principal results will be published in this Journal. 


THE “DOWNY MILDEW’’ OR “SPIKE- 
DISEASE” OF THE HOP IN 1925 

Prof. E. S. Salmon and W. M. Ware, M.Sc., 
Mycological Department, South-Eastern Agricultural College, 

Wye, Kent. 

In a previous issue of this Journal* an account was given of 
a new disease of the Hoj) caused by the “ Downy Mildew ” 
(Psewloperonospora Humuli), and the life-history of the fungus, 
so far as it was known then, was described, together with 
evidence which indicated that the disease was likely to be of 
serious import to the hop-grower. During 1925 fresh facts have 
come to light which show clearly that the injury caused by this 
mildew may be far more serious than was originally thought. 
In the following article the subject will be dealt with from the 
standpoint of (1) distribution of the fungus ; (2) origin ; (3) 
effect of the disease on the hop plant in its different stages of 
growth ; (4) newly discovered facts of economic importance in 
the life-history of the fungus ; and (5) control measures. 

Distribution. —During 1925 the Downy Mildew has been 
observed by the writers in the following districts : Kent, in 
hop-gardens in the parishes of Wye, Boughton, Chilham. 
Mailing, Wateringbury, East Peckham, Paddock Wood, 
Off ham, Marden, Leeds, Yalding, Hun ton, Horsmonden; 
on “ wild ” hops in hedges and waste places near hop-gardens, 
and elsewhere, widely distributed through the county, including 
districts where hops are not cultivated. Hampshire, in a hop¬ 
garden at Bentley. Worcestershire, in a hop-garden, Stanford 
Bridge. Essex, on “ wild ’’ hops, Roydon (collected by Mr. 
R. M. Wilson). Devonshire, Bickington, on a ‘‘ wild ’’ hop on 
which it has occurred for two years in successsion. 

* E. S. Salmon and W. M. Ware : ** The Downy Mildew of the Hop,” Jour, 
Min. AgriC; XXXI, p. 1144 and XXXll, p. 30, also “ The Downy Mildew of 
the Hop and its Epidemic Occurrence in 1924,” Annalft of Applied Iholocju. 
XII, p. 121 (1926). 
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Abroad, the disease occurred, apparently for the first time, 
in 1025 in France, Belgium and Russia. 

France. —Prof. Et. Fo6x sent us, in May, 1926, hop leaves 
collected by Prof. V. Ducomet, at Grignon (Seine-et-Oise), 
attacked by a Downy Mildew which agreed well with examples 
observed in England. In a later communication from Prof. 
Fo€x, the disease was reported as occurring on several different 
varieties in hop-gardens in the C6te d*Or, and on wild hops in 
districts in which hops are not cultivated. Prof. Ducomet, in a 
recently published article,* records the occurrence of the disease on 
wild and cultivated hops in various districts in France, including 
Alsace and Lorraine. The opinion is expressed that the disease 
must have been present in France before 1925, and that it is now 
too widespread either for steps to be taken to eradicate it, or for 
defensive measures relating to the importation of foreign hops to be 
adopted. 

Belgium. —In June, 1926, Prof. E. Marchal informed us of the 
occurrence of the Downy Mildew in hop-gardens near Assche 
(Brabant), and in an account published later by P. Lindemans,t 
the disease is reported from other localities in Belgium. The 
German variety “ Hallertau,” which has been grown for a long 
time in Belgium, has l:>een severely attacked on its shoots, and the 
disease has occurred also, chiefly on the loaves, on native Belgian 
varieties (e.g.^ “ Groone Bel ”) and on English varieties. It is 
considered by these authors that the disease constitutes a serious 
menace to hop-growing in Belgium. At a show held last autumn at 
Temath, where samples of dried hops were exhibited, M. rabb6 de 
Jaegheri carried out an examination to ascertain what proportion 
of the samples exhibited showed cones attacked by the disease. 
Out of ninety-one samples, no fewer than thirty were foimd to be 
more or less diseased. Those varieties attacked were native Belgian 
varieties, the Hallertau, and an English variety (“ Kent ”). The 
disease occurred on hops particularly from the districts of Assche 
and Cappelle St. Ullric, and here and there in the country Alost- 
Assche. 

Russia. —^In October, 1926, Prof. A. de Jaezewski sent us the 
fungus on leaves and cones collected from wild hops near Wladi- 
kawkaz. North Caucaeiis, in which province it appears to be very 
common. 

Germany.—-As mentioned in the previous article,§ the present 
disease was reported during 1924 on cultivated hops in Wiirttem- 
borg, but no details of the outbreak had then been published. 
Prof. Korff has since recorded |1 a severe outbreak in 1925 in 
Bavaria (Wolnzach). Dr. Langf has now described the circum¬ 
stances attending the flrst appearance of the disease in 1924, and its 
spread in 1925, os follows : In July, 1924, the disease was noticed 

♦ V. Ducomet: “Le Mildiou du Houblon, Maladie nouveUe pour la France.” 
Revue de Path. tig. et d'Fntomol. agric., XII, 248 (1925). 

f P. Lindemans : *' Le Mildiou du Houblon. Le Petit Journal du Brasseur. 
XXXIII, 899 (1926). 

t A. de Jaegber : “ L’exposition de houblons de Temath et la maladie 
BOttveUe, l.e., XXXIII, 1123 (1926). 

I Jour. Min. Agric., XXXI, p. 1145. 

II Korff; Dem Hopfenbau drohende Gefahren.” Prak. BUUter fUr PfUm- 
senbau u. PJkmzenechuiz, III, Heft 3, Juni (1026). 

^ W. Lang: “ Der falsche Mehltau am Hopfen.” NachrichtenbUUi /. den 
deuSschen PflammSchvizdienst, V, nr. 8, Aug. (1925). 
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in the Tettnang district, one of tho chief lioi)*growing centres of 
Wiirttemberg. Fertile lateral shoots were attacked and were 
frequently entirely destroyed. The early varieties of hops were 
not affected, and produced well-developed cones; amongst the 
late varieties the “ Rottenbiirg ” and “ Wolnzach ” suffered 
severely. Enclosed hop-gardens situated on tho level were tht* 
most severely attacked ; those on ground sloping to the S. or W. to 
a less extent. A short dry period m tho second lialf of July (H)24) 
brought the disease to a standstill, and the subsecpiont continuous 
wet weather of August did not occasion a further development . Jn 
1926 the fungus was reported, in tho first iialf of June, not only from 
the Tettnang district, but also from another groat hop-growing 
district in Wiirtteinberg (Horb to Ilorrenborg), these two districts 
being separated from each other by hilly country where no hops are 
cultivated. Dr. Lang considers that the introduction of tho 
disease into Germany from a foreign country is out of the t|uostion, 
because in the Tettnang district no “ sobs ” aro imported. This 
author concludes that “ If favomed by weather contlitioiis, this 
disease may mean a very serious danger to liop-growing in 
Germany.”* It may be noted here, as evidence of the fears aroused 
by the appearance of this now disease m German hop-gardens, that 
at the Third International Congress of Hop-growers, hold in 1926, 
the delegate from tho Wiirttemberg district stated that, m his 
opinion, the new disease might prevent, in ten > ears, the cultiva¬ 
tion of hops in Gormany.t 

In November, 1926, a sample of imported German Jiops 
(“Hallertau, 1926”), with noticeably discoloured “ jiotals,” was 
noticed by one of the writers, in tho Borough, London. These 
hops had been grown in tho Hallertau district of Bavaria (tho chief 
centres of which are Wolnzach and Mainbiirg). Microscopic 
examination revealed the jiresenco of fructifications of the Downy 
Mildew, both summer-spores and winter-spores (oos'j>orcs) being 
found on or in the ” petals ” of these hops. 

The Origin of the Disease. —^No facts have come to light 
during 1925 as regards the original source of this new disease. 
The general evidence furnished by the outbreaks during 1925 in 
France, Belgium and Germany would seem to point to the 
importation into Europe within recent years of the present 
fungus either from Japan or the United States (where it has been 
known since 1905 and 1909 respectively). If so, the fungus has 
already spread so widely in these countries (as in England), 
attacking wild as well as cultivated hops, as to have every 
appearance of bping a native of the countries concerned. It is 
certainly possible that the present outbreak is to be regarded 
as another case similar to that of the potato “ blight ’’ fungus 
(Phytophthora infestans) and of the Downy Mildew of the vine 
(Plasmopara viticola) which, imported into Europe from 
America, the first in the ’forties and the second in tho ’seventies 

* Dr. Lang makes the statement on the authority of Dr. Siicglor, that the 
disease was noticed in Czecho-Slovakia (for the first time) m 1926. 

t Le Petit Journal du Brasseur, XXXIII, 1036 (1925). 
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of the last century, spread swiftly over the continent within a 
few years. 

A second theory, which the writers advanced in 1924,* 
supposes that the Downy Mildew of the nettle, a species 
native to Europe and very eIost‘]y resembling the Downy 
Mildew of the hop. has in recent years been able to extend its 
powers of infection to attack a new host-jdant, the hop. 
Th(‘ results of further ex|)erime.nts, however, carried out by 
the writ(‘rs in the spring of 1925, have not confirmed this view. 
In thes(‘ (‘X peri men ts spores of the fungus taken from the hop 
were ])la(^ed on leaves of seedling hop>plants, and 15 leaves 
(out of 22 ino(‘ulated) became infectc^d, while no infection 
r(‘sulted wdie-n s(»edling nettles (15 leaves of Urtica dioica and 
7 U'aves of urevs) were similarly inoculated. 

Effect of the Disease on the Hop-plant in its Different Stages 
of Groivth. — {(() On the Bine .—A close watch was kept for the 
first a})pearanc(‘. of the disease in Kent in 1925. On April 18 a 
small dis('ased shoot w^as found coming up from a “ hill in 
the ExperiiiK'ntal H(»p"garden at Wye College. It resembled 
those s(‘en in [)revious seasons which on account of 
their rigid aj)pearance with short internodes and undeveloped 
h'avos have been dt'signated “ spikes.” All the leaves and 
stipules of this spike ” bore in profusion the fructifications of 
the mildew, the spores of wdiich, wd»en placed in water, ger- 
minatetl in about two liours. A further search was made from 
time to time in the garden, and by April 30 “ spikes ” had been 
found emerging from twenty-five “ hills.” The ‘‘ spikes ” are 
easily reeognisa])le at a distance by their silvery-grey or 
greyisli-green coloui' and rigid ap})earance as compared with 
the fresh green colour of the thin, rapidly elongating, healthy 
young shoots (Fig. 1). In nearly every case some or all of the 
leav(\s of the “ spike ” bore fructifications with spores. It is 
clear, therefore, that at the very commcmcement of the growing 
season of the hop the mildew' is liable to appear on diseased 
shoots in the ” hill in an infectious form, which may spread 
the disease to the leaves as they are produced on the" healthy 
bines. The recognition of these “ spikes ” is of the utmost 
importance as they are the chief primary source of infection 
each season, and their removal at the earliest opportunity 
must form the basis of any control measures adopted. 

♦ Salmon, K. S. and Ware, \V. M. ; “ Tho Downy Mildew of the Hop and 
its Epidemic Occurronco in Annals of Ap 2 )li€(i Biology, XII, 144 (11125). 
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During May a search was made for the disease in a large 
number of hop-gardens in various districts in Kent, and the 
“ spike ” form of the disease was frequently seen. In the 
autumn of 1924 (October) it had been discovered* that the 
Downy Mildew was present on the leaves of the pulled-down 
bines, after the hops had been picked, in a considerable number 
of hop-gardens between Paddock Wood and Maidstone, Kent. 
On May 6 one of these gardens (in the parish of Wateringbury) 
was visited, and during a search of twenty minutes, spikes ” 
were found in no less than thirty-one “ hills,” distributed 
generally over the garden. The lower leaves of the “ spikes ” 
bore fructifications of the fungus, which in some cases were so 
abundant that the lower surface of the leaf was almost black. 
Both the farmer and his bailiff stated that the disease was new 
to the garden, and that such “ spikes,” had they occurred in 
1924, could not have escaped their notice. 

Another early infestation was observed in East Kent 
(Chilham parish). In a garden of Rodmersham Goldings, 
“ spikes ” were found in about 3 per cent, of the hills,” 
and in an adjoining garden, planted with Tutshams, in about 
1 per cent. Some of the “ spikes ” were very large ; one 
measured 10 in. in height, the stem was between I in. and 
I in. thick, and the top was “ bushy ” with curled leaves 
arranged close together. All the “ spikes ” were noticeably 
pale- or greyish-green, and some showed a silvery ‘‘ sheen ” 
over the surface of the leaves. Here again the farmer and 
the bailiff considered that the disease was quite new, and 
were very sure that no “ spikes ” had occurred in 1924. The 
farmer stated that spikes ” had been noticed this season 
(May, 1925) also in an adjacent garden of Petham Goldings, 
and that approximately ten in every 100 hills produced 
“ spikes ” ; as many as eight and ten had been found in a 

“ hill.”t 

During May '' spikes ” bearing the fungus were found in 
several hop-gardens in the following parishes:—^Mailing, 
East Peckham, Paddock Wood, Offham, Harden. The 
varieties affected were Cobbs, Golding, Tutsham, Tolhurst, 
Puggles, Bramling. In some cases the “ spikes ” were not 
of the type shown at Fig. 1, lc., with small, crowded, 
incurved leaves, but were longer, up to 20 in. high, with 

♦ See Jour. Min. Agric., XXXII, p. 32. 

♦ The farmer expressed the opinion that it was probably the Downy 
Mildew that had attacked the hop-cones in this garden in 1924, as tliese tume<l 
brown on the outside before they were quite ri|M‘. 
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fully expanded and much less crowded leaves. A shoot of 
this type (which may be designated a “ basal leafy spike 
somewhat resembles the shoot of a black currant (Fig. 2). 
The leaves of such ‘‘ leafy spikes ” frequently show on their 
upper surface prominent yellowish green blotches, while the 
lower surface at these places bears dense, blackish masses of 
the fructifications of the fungus. “ Spikes ” of this nature 
were found in gardens of the Tutsham and Tolhurst varieties. 

On May 19 what appeared to be secondary infections were 
observed in a hop-garden on the leaves of healthy bines in 
the vicinity of “ spikes.’’ This was more clearly observed on 
May 31 in a garden, where approximately 1 per cent, of the 
hills were producing “ spikes ” ; here, fully expanded normal 
leaves on healthy bines at aboiit 6 ft. from the ground had 
become infected, probably by spores of the mildew produced 
on the “ spikes,” and bore on the lower surface blackish 
patches, composed of densely massed fructifications. It 
was noticed that the earliest sign of infection is the appearance 
of pale yellowish spots on the upper surface of the leaf. These, 
presumably, turn brown later, and become the “ angular 
spot ” form of the disease described and figured in a previous 
article. 

Acting on advice given, the farmers concerned sent men 
through the affected gardens to search for and remove the 
spikes from the “ hills.” This operation had to be repeated 
at intervals during several weeks, as it was found that a 
succession of “ spikes ” might be produced, far into the 
summer. “ Spikes ” may continue to arise from a “ hiU ” 
after superfluous bines have been “ pulled,” and the strings 
furnished for the season. There now seems little doubt that 
the prompt action taken by the growers saved these gardens 
from being more seriously affected later in the season. 

Microscopical examination of “ spiked ” shoots coming 
up out of the “ hill ” showed that they were infected in¬ 
ternally with the spawn {mycelium) of the fungus. Evidence 
was obtained that the spawn is present also in the under¬ 
ground parts of the hop-plant, a point in the life-history of 
the fungus that is referred to later in this article. 

In previous years the occurrence of spiked growths on the 
bine had been observed, but the extent of the damage thus 
caused had been inconsiderable. During June, 1926, however, 
it was realised that in this respect the potentiality of the 
Downy Mildew for causing serious injury by depriving the 
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garden of sufficient bine was far greater than had been 
supposed. 

The first case of such serious injury was observed on 
June 12 ; the affected garden* (in the parish of Wateringbury, 
Kent) consisted of Tolhurst hops, planted in 1921, The plants 
had come away well in the spring, and the strings had in due 
course been furnished with eight bines to the hill in the usual 
way. Earlier in the season this garden had been visited, 
and on May 19 spikes ” had been found in two hills. The 
bailiff stated that no basal “ spikes ” had been observed 
when the “ hills ” were cleaned ” on June 11. The healthy 
bines were from 9 to 10 ft. high, but, on entering the garden, 
it was apparent that a considerable number were entirely 
stopped in their growth up the strings, and had formed 
a tufted, leafy, spike-like growth at their tips. At 
least 70 per cent, of the hills were thus affected. Commonly 
two to five of the bines, or rarely all the eight trained up, 
terminated in a “ spike.’’ The abnormal condition of the l)ines 
had become apparent not more than a few days previously. 
In general, no fungus was evident on the leaves of the ‘‘ spike ” 
(probably owing to the dry weather at that time); very 
occasionally a few dark lines or spots occurred near the ‘‘ veins ” 
on the under surface of the leaf, and here the blackish fructi¬ 
fications of the Downy Mildew were visible. In an adjoining 
garden of Fuggles some 40 per cent, of the hills showed bines 
similarly affected with spikes.” The bailiff was very certain 
that no such spikes ” had occurred in either garden in 
1924. 

Fig. 3 shows the “ hills ” in the affected garden of Tolhursts, 
and Fig. 4 a bine bearing a terminal “ spike.” It can be 
seen that long lateral shoots had developed owing to the 
growth of the main bine having been stopped. Consternation 
was naturally felt by the farmer at the very general stoppage 
of the growth of the bines trained up, particularly as it seemed 
then not unreasonable to fear the worst, i.e., that the entire 
“ spiked ” bine might be diseased. Microscopic examinations 
of such bines, however, showed that while the “ spiked ” 
portion of the bine contained the spawn (mycelium) of the 
fungus,^ the latter was not necessarily continuous, and was 

* This garden had been flooded during the winter of 1924-26. In the hedge 
of this ga^en—as is now commonly the case in many parts of Kent, “wild” 
hops bearing the Downy Mildew wore growing. 

t The pith of that part of the bine wliich contains spawn is turned brown. 
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absent from the bine at those joints {nodes) whence healthy 
laterals arose, as well as from the laterals themselves.* 

The advice, therefore, the writers were able to give to the 
farmer in this case, as well as to hop-growers generally,| 
was that it would probably be safe, after the removal from 
the hop-garden of “ spiked ” tips, to train up the laterals 
immediately below. This practice was adopted not only in 
this, but in many other similarl}’^ affected gardens, and reports 
were i* * § eceived later that in all but one case the laterals trained 
up remained healthy. At the time, however, the conster¬ 
nation felt by the hop-grower at the injury so suddenly 
produced by the Downy Mildew to the growing bine was 
extreme ; and, as indicating the suddenness of the attack 
in June it may be mentioned that three urgent calls for in¬ 
spection of diseased gardens were received on the same day. J 

During June, cases of the hop-bines being attacked as 
described above were investigated in hop-gardens in the 
following parishes in Kent: Wateringbury, in a young piece 
of Cobb’s which appeared healthy until June 12, when more 
than 50 per cent, of the hills showed one or more bines arrested 
in growth at 5 to 7 ft. ; Leeds, in a Tutsham hop-garden, 
])lanted four years ago Yalding, in Brarnlings and Tutshams; 
Hunton, Canterbury Golding variety, where about 10 per cent, 
of the hills were affected. Specimens were also received from 
a Bramling garden in Worcestershire. As events proved, the 
ultimate injury caused in the affected gardens by the formation 
of “ spikes ” at the tips of growing bines in June was not very 
considerable—apart from the expense of finding labour for 
the removal of the “spikes’’and for the training up of the laterals, 
at a very busy time of the year. In the case of the Tolhurst 
garden referred to above, the loss of crop was estimated at 
approximately 5 cwt., to the acre or about 25 per cent. ; in 
another garden, the loss was estimated at 5 per cent. In a 

* showing “ spikod ” growalis of variouH kinds have been observed in 

wild ” hop plants growing in the hedge, in Kent and in Devon. In tlie 
former cose, the bines were more seriously affected and distorted than has been 
obsei^ed up to the present in hop-gardens. The occurrence of “ spikes ” on 
wild luicultivated hops shows that this is not connected in any way with 
the cutting ” process adopted in the case of cultivated hops. 

W. M. Ware: “New Facts Concerning the Downy 
Mildew or Spiko-disease ’ of the Hop.” Jour. Kent Farmers^ Union, XVIII, 
p. 21 (July, 1925). 

J In some cases the grower had mistaken the “ spiked ” growths for a form 
of the ** nettlehead ” disease. 

§ Tlie farmer ” The disease came all at once last week-end,” a 

remark which indicates how rapidly the ” spikes ” develop on on apparently 
healthy bine. * 
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third case, where about 5 per cent, of the hills (of a Golding 
variety) had produced bine with ‘‘ spikes,’’ and where in June 
the “ spikes had been removed and the laterals trained up, 
the farmer reported that a full crop (even heavier than in 1924) 
had been gathered. In all cases the crop produced was quite 
healthy. Reviewing the above cases, the following consider¬ 
ations must be kept in mind. In 1925 the weather at the time 
of the production of the “ spikes ” in June was warm and dry ; 
in other seasons, however, the effect of the attack on the bine 
may well be more serious. Under certain weather conditions 
it may not be possible to substitute with such success the 
laterals for the main bine ; and, should wet weather occur at 
the time of the formation of the ‘‘ spikes,” it is much to be 
feared that the fungus, dormant in dry weather, will break out 
from the leaves of the ‘‘ spikes ” with ferocity and cover them 
with spores which will spread the disease to the leaves of the 
lateral shoots. On this account there are reasons for grave 
apprehension with respect to the injury the present disease 
may cause in the future to hop-growing in this country. 

(6) On the Hop-cones ,—Serious damage to the hop-cones in 
commercial gardens—by far the most important aspect of 
this disease—was observed in two cases. In the first, the 
affected garden w'^as of the Cobb’s variety ; the hops through¬ 
out the garden, particularly those situated along the top wires, 
were beginning to be affected and turned brown by the attacks 
of the mildew. Very occasionally a hill was found where the 
majority of the cones were so seriously discoloured or turned 
dark brown that they were ruined commercially, as the bright 
colour necessary for dried hops on the market would be 
unobtainable. Whilst probably the injury caused in this 
garden to the crop generally was not serious enough to affect 
the colour of the dried hops, there seems every reason to fear 
that had the picking been delayed for a few days longer, or 
had the weather turned wet, the whole crop might have been 
lost. The farmer reported that in an adjacent garden of a 
Golding variety, the amount of injury caused by the Downy 
Mildew to the cones had been sufficient to spoil the colour of 
the dried hops. Throughout these gardens the fungus could 
be found here and there on the leaves of the bines. It Was 
noticed also that the “ wild ” hops in the hedges close by 
were heavily infected with the angular spots caused by the 
Downy Mildew in its spore-bearing infectious stage. 

In the other case observed, a number of varieties were 
attacked just previous to the ripening of the crop, and such 
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serious injury inflicted on the cones that many became 
deformed and hypertrophied, while others were variously 
marked with brown blotches and stripes. Fig. 5 shows the 
damage that may be caused to young partly developed 
cones. 

(c) On “ JSets in the Inspection of hop nurseries 

in 1925 showed that, exactly as was found in 1924, the leaves 
of hop sets in the autumn (September and October) become 
smothered with the Downy Mildew. Nurseries of hundreds of 
thousands of hop sets have been seen so heavily infected that 
the leaves, bearing the large blackish patches of the mildew 
in its spore-bearing stage, were curling under the attack, and 
the margins of the leaf dying. It is doubtful if such nurseries 
contained a single healthy plant. All the plants are sold from 
these nurseries and distributed throughout the country. As 
pointed out below, it has been found that the spawn of the 
Downy Mildew can exist during the winter in the perennial 
underground parts of the hop set. It appears certain therefore 
that the present disease is being distributed each year far and 
wide to freshly planted gardens through the ordinary channels 
of commerce. 

Life-history of the Downy Mildew. —The general life-history 
of this fungus has been given in a previous article in this 
Journal to which reference has been made. The winter-spores 
{oospores) are produced within the tissue of infected hop 
leaves ; when the latter fall to the ground, the soil becomes 
infected with the spores, which probably infect the hop-plant 
the next season. During 1925 restiiig-spores were found in two 
other parts of the hop-plant^—a fact of considerable economic 
importance. The miscroscopic examination of the terminal 
“ spilces ’’ produced in June on the bine at a height of 5 to 7 
feet, showed that within the pith an abundant formation of 
winter-spores may frequently take place. It is therefore 
imperative that all such “spikes” be removed from the hop¬ 
garden. Winter-spores have also been found in the pith of 

spiked ” lateral growths. It was found, further, that when 
the hop cone is attacked, a production of winter-spores within 
the tissues of the browned “petals” (bracts and bracteoles) 
commonly takes place. Such affected cones must therefore 
not be allowed to fall to the ground, or the soil will become 
infected. 

Microscopic investigations of one- and two-year-old rooted 
nursery plants (sets) have shown that the spawn of the fungus 



1926.] The “ Downy Mildew of the Hop. 


159 


may be present in the underground parts (pith, bast and 
cortex) of the rootstock,^ and in some cases, even in the roots. 
The inference is that the spawn, from the underground parts 
of the hop-plant, travels up and infects the current year’s 
growth, and that a hop-plant when once infected in its under¬ 
ground parts, may remain permanently so. Two cases have 
been observed in a newly-planted hop-garden where a nursery 
set, presumably diseased at the time of planting, has 
reproduced the disease, in the basal ‘‘ spike ” form, in the 
season after planting. Although the existence of perennial 
spawn in the rootstock ” or “ crown ” of hop plants in an 
old established garden has not yet been observed, the possi¬ 
bility must be faced that the present disease when it invades 
fresh hop-gardens may cause the liills ” to become 
permanently diseased. 

Control Measures. —Where the Downy Mildew has been 
observed in a hop-garden, the following preventive measures 
should be taken :— 

(1) From April or Ma}^ onwards, the “spiked” shoots coming 
out of the “ hills ” must be searched for and promptly removed. 
These “ spikes ” are a primary source of the disease each 
season, and in wet weather their leaves become blackish with 
myriads of spores, which quickly spread the disease to the 
leaves of adjacent healthy bines. Stripping of the lower leaves 
of the bines should bo carried out as soon as tliis operation will 
not affect prejudicially the growth of the bine, as these leaves 
are likely to become affected by the spores produced on the 
“ spikes,” or by winter-spores germinating in the soil. Proceed¬ 
ing stage by stage, the leaves should be removed from the bines 
to a height of 6 to 6 feet. 

(2) Should the trained-up bines show ‘‘ spiked ” tips during 
June or later, these tips should be at once cut off and burned, 
and the same treatment applied to any “ spiked ” lateral 
branches that occur. The healthy laterals which arise below 
the “ spiked ” tip of the main bine may safely be trained up. 

(3) When the disease has attacked the hop cones, these 
must be removed from the garden, as, if allowed to blow away, 
the winter-spores which they contain will infest the soil. It is 

♦ E. S. Salmon and W. M. Ware : “ On the Presence of a Peremiial Mycelium 
in Paevdop&ronoapora Bumuli (Miyabe and Takah) Wils.” Nature, 116, p. 134 
(1926). 

W. M. Ware : “ Paevdoperonoepora Humuli and its Mycelial Invasion of the 
Host-plant.*' Trana, Bnt, Mycoh 8oc, (in the Press). 
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alno advisable that the whole of the bine of a garden in which 
the disease has appeared should be collected and burnt (as 
soon as possible after hop-picking) so as to destroy the winter- 
spores present in the leaves and in any ‘‘ spikes '' which have 
escaped detection during the season. 

(4) It is advisable that all “ wild ’’ hops growing in 
the hedges or waste places adjacent to the hop-garden be 
grubl>f?d up and destroyed. It has been found that such hops 
almost invariably harbour the Dow^ny Mildew. 

(5) Should the above measures fail to control the disease, 
spraying must be tried. Bordeaux mixture is the best fungicide* 
to use, and the bine should be sprayed, using a nozzle throwing 
a fine, mist-like spray and taking care to wet both sides of the 
leaves. Spraying nmM be discontinued before the first appearance 
of the “ burr,'' 

Summary.—(1) During 1925 the Downy Mildew of the Hop 
(Psevdoperonx)spora Humidi) has suddenly appeared on wild 
and cultivated hops, over a considerable area in France and 
Belgium, and on wild hops in Russia; in Germany, 
where it was first noticed in 1924, it has now spread to the 
important hop-growing districits. It is regarded in the above 
countries as constituting a menace to the cultivation of hops. 

(2) In England, a considerable number of hop-gardens in 
various districts in Kent have been attacked during 1925. 
Cases have oc.curred also in Hampshire and Worcestershire. 
On wild hops the fungus is widespread in the hop-growing 
counties, and has been found also in those where hops are 
not cultivated. 

(11) The Mildew produces its “ summer-spores as early 
as April on ‘‘ spike ’’-like shoots which grow out of the “ hills.” 
From these sources the leaves of healthy bines in the neigh¬ 
bourhood become infected. 

(4) Cases have occurred in hop-gardens where the growth 
of a considerable proportion of the hop-bines has been 
seriously affected in June by the formation of “ spikes ” at 
their tips when 5 to 7 ft. high. 

(5) The spawm (mycelium) of the fungus can persist during 
the winter in the underground portions of the hop-plant, 
and possibly grows up with the annual shoots and converts 
them into various forms of “ spiked ” growths. 

^ As IS wftU'known, l3ortlf?tiiix mixture huH prov’od efficacious in controlling 
Potato Blight, which is caused by another of the Downy Mildews, Sulphur hm 
in this been found ii\effective, ‘ * 
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(6) Cases have occurred in hop-gardens where the cones 
were attacked and seriously damaged. 

(7) Resting spores {poaporea) of the mildew have been 
foimd in the tissues of “ spikes and also in the petals 
of the hop-cone. 

(8) Certain control measures, based on the recognition 
and destruction of the primary sources of infection, are 
recommended. 


MAY ON THE FARM 

J. R. Bond, M.Sc., N.D.A. (Hons.), 

Agricultural Organiser for Derbyshire, 

Seasonal Notes. —The name of our fifth month, May, is of 
Roman origin, and of the various derivations suggested the 
one usually accepted is that the word refers to Maia, the 
mother of Mercury, to whom the ancient Romans sacrificed 
on the first day of this month. Perhaps of more agricultural 
interest, however, is the fact that our Saxon forefathers termed 
this month Trimilki, because they began to milk their cows 
three times a day at this season. 

Ordinarily, May is a month of rapid growth, when the last 
of the trees—oak, beech and ash—assume their full summer 
foliage and the cornfields pass from the creeping stage to that 
of waving, leafy verdure. Rye comes into ear in May and, 
in an early season such as the present, June will probably 
not be far advanced before the heads of winter oats and other 
cereal crops appear. This is obviously an important, if not, 
indeed, a critical, part of the growing season for cereals. 

Water in May,’* says the ancient husbandman, is bread 
all the year,*’ an observation which is supported by the results 
of investigations at the North Dakota Experiment Station, 
where a close relationship has been found between rainfall 
and tillering and between tillering and yield. Hay crops 
also are usually light after a dry May. On the other hand, 
tradition condemns a May flood. 

Gleaning Land. —Green crops drilled in April—mangolds, 
beet, kale—are generally sown on those portions of the root 
break that least require cleaning in spring. Whatever may be 
the virtues of thorough cultivation carried out at the proper 
time, it is well established that excessive tillage near the time 
of sowing is not conducive to the best germination of mangolds 
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and beet. The same applies to swedes: how often I have 
noticed good germination on land not thoroughly cleaned, 
while the farmer who has made a more thorough job of killing 
the weeds has obtained a gappy plant or a braird that is an 
easy prey to the turnip fly. Where, however, the main function 
of the root crop is to clean the land, then the extraction or 
killing of perennial weeds before drilling the crop must be the 
first consideration. If the root crop is of more importance as 
a source of stock food, the rotation may have to be modified 
to reduce the amount of spring cleaning necessary before 
sowing the root crop. 

On light and medium soils it is not as a rule very difficult 
to extract the running weeds—twitch and couch—in time to 
drill swedes in May or early June. Assuming the land was 
ploughed in autumn, the process is as follows : a layer of 
three incjhes to four inches deep is first loosened with the 
cultivator or the digger ; the weeds are lifted to the surface, 
preferably with the spring tine harrow, or the drag harrow 
as 8econ(l choice, and shaken free of soil with straight-toothed 
harrows. Their c(jllectiori for removal is usually performed 
with chain harrows, but the side-delivery rake is better where 
it can be us(‘d without fear of breakage of tines by contact 
with stones. On medium soils the clods may have to be broken 
by rolling during the process to liberate the weeds they con¬ 
tain. Another layer of three inches to four inches is similarly 
dealt with after the first has been cleaned, commencing with 
a deep flat furrow. 

The question of whether to use artificial manures as well as 
dung for the swede crop is not difficult to answer when the 
yard manure has not been applied until after the work of spring 
cleaning has been completed ; artificials should certainly be 
applied, if possible drilled in the soil just below the seed, 
to ensure a more vigorous start and early growth before 
the roots reach the dung. Artificials are not so necessary for 
swedes when the yard manure has been applied in time to 
become decayed and well incorporated in the soil before 
drilling. 

In cleaning heavy land, it is not generally possible to drag 
the weeds out in the above manner. The weeds are held 
firmly by the clods and on refinement of the soil break up 
into small living pieces. The approved method on such soils 
is that of drjdng the clods through until the weeds they con¬ 
tain are killed by lack of moisture. In this process it is not 
advisable to work the soil too fine until after the weeds have 
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been destroyed ; operations should be confined to stirring the 
clods with coarse-tined implements. The cleaning of heavy 
land extends over part or the whole of the summer according 
to circumstances ; but where much cleaning on these lines is 
necessary, it is not often possible to sow the land with any 
crops in May. The soil may have to lie undisturbed for a time 
in order that it may become mellowed, settled and moist 
enough for the germination of small seeds. 

Side Hoeing. —^By the end of May, mangolds and some of 
the earlier sowings of swedes will be showing in full row, 
with annual weeds rapidly becoming established in and be¬ 
tween the drills. From this date onwards until about the end 
of July farmers wage ceaseless war against weeds in their 
root crops. Many, however, are apparently unaware of several 
valuable implements and fittings which considerably facili¬ 
tate the close side-hoeing of the crop and increase the output 
per man. With an ordinary Dutch or push hoe a man can 
sidc-hoe perhaps one-third to one-half an acre per day ; but 
with a double-shared hoe, mounted on a pair of wheels, he 
can efficiently cover one to one and a half acres in the same 
time. This implement will work equally well on the flat or 
on low ridges. The steerage horse-hoc fitted with trailing 
blades of the so-called “ Goss and Savage pattern is another 
labour-saver suitable for flat or low ridge work. These blades 
allow of work close to the line of seedlings without casting 
soil over the plants or tearing up the soil too close to their 
roots. For three-row work the drills mxist, of course, be 
straight and evenly spaced, and a driver is required to guide 
the horse in hoeing. Kecently steerage hoes, fitted with discs 
and trailing blades, have been introduced : these have for 
some years been popular in the beet growing districts of the 
Continent; their work is somewhat similar to that of a 
combined disc and skim coulter. 

For work on ridges mention should be made of a device, 
common in the North Midlands, of fitting pairs of trailing 
blades in place of the coulter of a two-row turnip drill; on 
soils free from stones or large clods, and provided that the 
hoe follows the pairs of rows as sown by the drill, close hoeing 
may be done very expeditiously with this device. In the 
Border districts a two-row disc scarifier is used for the same 
purpose and is gaining in favour. Single-row horse hoes, of the 
parallel expansion type, may be fitted with Goss and Savage 
blades for work between low ridges or special shares for higher 

l2 
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drills. Implements and fittings of this class call for more 
attention than farmers have given to them in the past. Many 
have no idea of reducing the amount of hand-hoeing except 
by grubbing the ridge away until the line of plants is left 
standing on a narrow crest of soil, from which the sun and 
wind quickly extract the last traces of moisture. 

Utilisation of Milk. —If a sample of milk contains 3*6 per 
cent, of butter fat and is efficiently dealt with in the process of 
cream separation and butter making, 2\ gallons of it will yield 
1 lb. of butt(T and 2\ gallons of separated milk. The price 
of butter varies, but at pre‘sent it is about Is. lOd. per pound. 
Man 3 ^ experiments have shown the feeding value of separated 
milk to be about one-sixth that of meals, i.e., 1 gallon of it 
is worth l^d., and 2\ gallons are worth 3|d. Thus the gross 
return from 2\ gallons of milk made into butter is Is. lOd. 
4*3jd.~2s. IJd., or lOd. per gallon of milk utilised. 

Where the yield of butter is less than 1 lb. per 2\ gallons 
of milk, tc^sts should be made at various stages to ascertain 
whether butter fat is being lost, and if so where. In a case 
recently investigated, where more than 3 gallons of milk were 
required to produce 1 lb. of butter, suspicion rested on the 
orciam separator. The separated milk, however, showed less 
than 0*2 per cent, of fat, which is not very high, but it was 
found that a very considerable part of the butter fat separated 
was not being recovered but lost in the butter-milk. The 
cause was the churning of a mixture of ripened and com¬ 
paratively sweet cream. 

Cream Selling. —In some districts a seasonal demand for 
cream may afford an opportunity of realising a good price for 
milk by devoting it to cream production. Ordinary good 
table cream contains about 35 per cent, of fat, and requires 
for its production about ten times its volume of milk. Its 
value depends on the local demand, and generally the price 
falls between June and September; but at Is. fid. per pint 
of cream, the return on the milk so converted is (12s. + ls. l|d.) 
-r>10--ls. 3^d. per gallon. 

Cream is the name for a very variable commodity. The 
I in. layer which forms on the surface of a 6 in. column of tyiiITt 
contains only about 20 per cent, of fat, but clotted cream 
contains upwards of 50 per cent, of fat. Thickening substances 
used to be added to give the appearance of richness, but 
under the Milk and Cream Regulations of 1912 such adul¬ 
teration is prohibited. 
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NOTES ON MANURES FOR MAY 

Sm John Russell, D.Sc., F.R.S., 

Sotiuimsted Experimental Station. 

Hanuring Ol Swedes.—Swedes can be grown with artificials 
alone or with farmyard manure alone, but throughout England 
south of the Humber, and indeed probably south of the Tyne, 
there is no advantage in using both. The farmer must decide 
which to use, and if he is short of farmyard manure, he will 
probably find it better to apply tartificials, using the farmyard 
manure elsewhere. 

Of artificial fertihsers for swedes, the most important is 
Phosphate, especially where yields are likely to be low, 
Striking increases in crop have been obtained on some soils 
by the use of superphosphate and basic slag, for example, by 
Prof. Scott Robertson in the North of Ireland, and occasionally 
by others in England : Messrs. Mercer and Carr record an 
instance at Matley, Hyde, Cheshire, on a high-lying farm. 

Swodos Tlye grass Oats in ear 
Per ac,ro Per acre Per acre 
tens cwt. tons cwt. tons cwt. 

(1) No phosphate .. .. ..1 4 1 8 4 6 

(2) Mineral pliosphaio .. .. 2 13 114 4 9 

(3) Superphosphate .. .. ..8 0 1 11 5* 0 

♦ This plot ripened early and much grain was shod when weighed. 

On ordinary farms if the land is in good condition and has 
received dung, or if the season be favourable to good growth, 
phosphates may have but little effect on yield. This is well 
seen in contrasting the poor year 1920 with the good ones 
1922 and 1924. Our Rothamsted results in tons per acre 
were:— 

Poor years Good years 
1913 '1920 1922 1924 

No artificials . 3*2 3-3 25-2 17-3 

No phosphate, but only sulphate of potash 

and sulphate of ammonia .. .. 0*4 9-3 28*1 19*1 

Phosphate (slag, 1922, or sui)erphosphatt3, 

1924, in addition) . 8-6 16-3 29*0 20*0 

In 1920 the superphosphate (2| cwt. per acre) increased the 
crop by no less than 7 tons per acre, and converted the small 
crop of 9-3 tons into the very useful one of 16-3 tons, but in 
neither of the good years did even the complete manure add 
more than 4 tons per acre to the yield, and of this the phosphate 
coritribtited but little ; the slag gave an extra ton per acre, 
and 3J cwt. superphosphate increased the yield only by 
30 cwt. per acre, not a very profitable proposition. On the 
other hand, the results of 1913 show that superphosphate 
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does not act equally well in all bad seasons ; in 1920 the 
failure had been due to cold, sunless weather; in 1913 it 
was due to drought, and neither superphosphate nor any 
other fertiliser avails much against drought. If we could 
predict the season we should recommend dressings of super¬ 
phosphate for a cold, poor-growing season, and little or no 
manuring for a good season or a year of drought. As, however, 
we cannot predict the season, and as the livestock is at stake, 
it is wisest to prepare always for years like 1020 rather than 
hope for seasons like 1922. 

Of the various phosphates, superphosphate has given the 
best result at Kothamsted, the yields in tons per acre being :— 


No pliosphate Super]>ho8phato Basic slag Bone meal 


1908 

141 

16-9 

13-8 

16-7 

1913* .. 

6-4 

8-0 

6-6 

7-4 

1920 .. 

9-3 

16-3 

15*8 

8-6 


* Many of the young plants cliocl through want of rain ; more seed 
was sown, but failed to grow. 


Superphosphate has also the advantage that it generally 
hastens development so that the young plant is ready sooner 
for hoeing ; in some seasons this is a great advantage. There 
are, however, instances where basic slag proved best, usually 
on land subject to finger-and-totb a disease that is not 
troublesome at Kothamsted. Usually the high soluble slag 
has proved better than the low soluble, and it does not appear 
that the low soluble is improved by being ground more finely. 

Fear is sometimes expressed that superphosphate may make 
the soil acid. This possibility has been carefully studied at 
Rothanistcd, both on the Rothamsted and Woburn soils, but 
no sign of increasing acidity has been discovered. The fear 
is a very persistent one, and it would be interesting to know 
how it has arisen ; and if a case were found we should welcome 
an oj)portimity of examining it. 

Nitrogenous Manures .— Many experiments show that 
sulphate of ammonia applied with the seed increases the crop, 
1 cwt, of sulphate of ammonia giving about an extra ton of 
swedes per acre, whether the season is good or bad :— 


Potash and phosphates only,. 

2 cwt. sulphate of ammonia in 
addition .. 

Gain from 2 cwt. sulphate of 
ammonia .. 

Gain per cwt. sulphate of 
ammonia .. 


1922 1923 

Good season Poor season 


Dung 

30-6 

No dung 
26-7 

Dung 

14-3 

No dung 
13*2 

32-0 

29‘1 

16*7 

15*7 

20 

24 

24 

2*6 

10 

1*2 

1*2 

1*2 
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As usual, the effect of nitrogen is remarkably steady, in 
sharp contrast with the varying effects of phosphates. In 1924 
the dressing was varied to test the effect of using larger 
amounts, but it did not appear that there was any advantage 
in going beyond 1^ cwt. per acre. 

Sulphate of ammonia, cwt. per acre .. 0 | 1J 2^ 

Yield of swedes in tons per acre .. .. 26*7 26*1 28*2 27-4 

Gain from sulphate of ammonia .. — 0*4 2-6 1*7 

Gain per cwt. sulphate of ammonia .. — 0*6 1-7 0*8 

It is not yet certain whether the nitrogen is better applied 

with the seed or later, but some of the experiments 
suggest that the later application is somewhat better. It 
would be interesting to study the effect of the time of 
application of nitrogenous manure on the incidence of mildew; 
early sowing seems to increase the liability to mildew in the 
south: happily Scotland does not suffer so badly, and it 
would be usefu! to know ff nitrogenous manure applied with 
the seed had the same effect; it so, the latter application 
would obviously be better.* 

Potassic Manures .—Potassic fertilisers have no very marked 
effects in the south, but they are more useful in the north 
where the growing season is longer, and where, therefore, it is 
an advantage to keep the crop growing as long as possible. 

Nitrogenous Top Dressings for Sugar Beet.— An experiment 
carried out at the Midland Agricultural Collegef brings out 
an important point connected with the nitrogenous manuring 
of sugar beet. It is a general rule that an increased dressing 
of nitrogenous manure increases the size of the crop, but it 
somewhat reduces the percentage of sugar in the roots :— 
Nitrate of Soda applied, cwt. 

per aero .. .. ..1 2 2J 3 4 5 

Per cent, of sugar in crop .. 18*5 18-3 17-2 17-2 17*2 16*1 

Yield of sugar, cwt. per acre 33*8 34-8 33-5 33*3 33-4 30*0 

As a result the yield of sugar per acre does not increase as 
much as the size of the crop, and may indeed fall off. The 
experiment shows the necessity of ascertaining how far it is 
safe to go on using top dressings ; something must be given, 
but not too much. 

Sodium Salts for Mangolds.— On several occasions it has 
been shown that sodium salts, whether in the form of agri¬ 
cultural salt of or nitrate of soda, are advantageous to mangolds, 
and this is confirmed by some experiments on mangolds,*1“ 

* Mr. Carr informs the writer that in Kincardineshire top dressings 
of nitrate of soda are found very useful, especially after a wet Juno 
or July. 

t Bull. No. 5, 1925. 
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in which nitrate of soda gave better results than other 
nitrogenous compounds, although all were given in equivalent 
quantities. 

Loss of Phosphates from Grass Land —The Rothamsted 
experiments have shown that no appreciable loss of phosphate 
occurs from arable land. Under the much wetter conditions 
of North Wales, distinct evidence of sinking of the phosphate 
in the soil of grassland has been observed by Mr. J. O. Jones, 
of Bangor. Tliis is an interesting point with iinpoi*tant bearings 
on fertiliser practice. 


PRICES OF ARTIFICIAL MANURES 


NOTB Unless otherwise statcfl, prices are for not less than 2-ton lots f.o.r. In towns named, 
and arc net cash for prompt delivery. 


Description 

Average price per ton during week 
ended . pnl 21 

Bristol 

Hull 

L’pool 

Londoii 

Cost per 
unit at 
London 


£ 8. 

£ 8. 

£ 8. 

£ s. 

8. d. 

Nitrato of soda (N, 15i%) 

14 2 

13 10 

13 7 

13 10 

17 6 

.. lime (N. 13%) 

Suli>hate vf ammonia—• 

,. 

12 10 


12 It 

19 0 





Neutral (N. 21-1%) 

13 !♦ 

13 1* 

13 !♦ 

13 1* 

(N.)12 4 

Kainit (Pot. 20%) 

3 12 

3 0 


., 

„ (Pot. 14%) 

3 2 

2 16 

2 17 

2 16 

4 0 

Potash salts (Pot. 30%) .. 

4 17 



4 10 

3 0 

„ (Pot. 20%) 



3 9 

3 3 

3 2 

Muriate of potash (Pot. 60-53J%) 

9 io 

8 2 

8 13 

9 7 

3 6 

Sulphate „ (l^ot. 48-6l|%) 

11 10 

10 6 

10 16 

11 6 

4 5 

Basic slag (T.P. 34%) .. 



3 9§ 

3 6§ 

1 11 

„ (T.P. 30%) .. 


2 i6§ 

3 0§ 

2 17§ 

1 11 

„ (T.P. 28%) .. 


2 9§ 

,. 

.. 

„ (T.P. 26%) .. 


2 3§ 




„ (T.P. 24%) .. 


1 19§ 

2‘’3§ 

., 

,. 

Ground rock phosphate (T.P.68%) 

2’i7t 

2 1211 

0 11 

Superphosphate (S.P. 36%) 

3 6 


3 i4 

3 6 

1 10 

„ (S.P. 32%) 

,, 


3 11 


,. 

.. (S.P. 30%) 

3 0 

2 i7 

Km 

2’i8 

1 11 

Bone meal (N. T.P. 46%) .. 

8 15 

8 6 


7 16 


Summed bono flour (N. f%, 






T.P. 60-66%) 

C 2t 

6 lot 


5 10 


3<mh guano (N. 6J%, T.P. 10%).. 


7 17 



Abbreviations: N.» Nitrogen; S.P.=Soluble Phosphate ; T.P. «= Total Phosphate; 

Pot.—Potash. 


• Delivered in 4-ton lots at purchaser’s nearest railway station, 
t Delivered (within a limited area) at purchaser’s nearest railway station. 
t Delivered in 4-ton lots in tiic homo counties. 

f Prices Include cost of carriage from works to town named. Hull prices Include delivery 
^ l^^erpool to any station in Lancasliire. London prices are f.o.r. 

at Northern London Stations. Cost to purchasers in other districts will be oreater or less 
according to tlie distance of diffenmt purchasers from the works. ^ 


J FinenesB 80% tlirough standard screen of 10,000 holes to the square Inch. Price at London 
Is for 4-ton lots f.o.r. at Northeni Xx>ndon Stations and at G.W.K. and S.B. London Stations 
the cost to purchasers is 558. per ton. 
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MONTHLY NOTES ON FEEDING STUFFS 

E. T. Halnan, M.A., 

Animal Nuirition Institute^ Cambridge University, 

The Bole of Accessory Food Factors in Stock Feeding.— 

During the nineteenth century the science of nutrition taught 
that the essential constituents of a diet should consist of 
protein, carbohydrate, fat and mineral salts in adequate 
amounts, and feeding standards were established which laid 
stress on the necessity of providing an adequate supply of 
protein, and a sufficient amount of organic material or energy- 
producing substances to maintain normal growth and health. 
Such standards have been accepted in Germany and else¬ 
where, and with few exceptions have proved sound in their 
general applicability to modem feeding practice. The data 
upon which those standards were based were obtained from 
experiments in which diets were used consisting chiefly of 
naturally occurring foodstuffs. With the general progress in 
nutritional research experimental studies were carried out in 
which chemically pure protein, fat, carbohydrate, and mineral 
salts were fed. Such studies immediately resulted in the 
recognition that certain other accessory substances were 
necessary for a diet to be regarded as efficient, since in their 
absence malnutrition occurred. Moreover, these substances 
were present in small amounts, and exerted a nutritive 
function out of all proportion to the extent to which they 
were present. These accessory substances, which exist in 
naturally occurring foodstuffs in exceedingly small amounts, 
and which are of such an extreme nutritive importance, are 
known as “ vitamines.” 

Mineral Salts. —Apart from these accessory food substances, 

vitamines ” more attention is being paid to the mineral 
salts of the diet, and the labours of the Rowett Research 
Institute have shown that the somewhat neglected group of 
substances comprised under the general term “ ash ’’ may, 
under certain conditions of nutrition, exert a nutritive in¬ 
fluence out of all proportion to their normal physiological 
value. Moreover, whereas errors of malnutrition due to 
"" vitamines’’ are normally associated with diets consisting 
largely of treated or refined foodstuffs, those due to mineral 
deficiencies are often met with in naturally occurring food¬ 
stuffs, and are therefore of more importance from the stock 
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feeding standpoint, where the diet is normally mainly com¬ 
prised of naturally occurring feeding stuffs. 

The occurrence of ‘‘ bent leg in sheep and the variation 
in the nutritive value of “ fatting and non-fatting 
pastures have been shown by the Rowett Research Institute 
to be associated with mineral deficiencies in the diet. 

Nutritional disturbances in farm stock due to the absence 
of ** vitamines are not of very frequent occurrence, but 
** vitamines ” are, nevertheless, of such vital importance that 
they cannot be ignored by the farmer as possible factors in 
malnutrition. Previous references to vitamines ’’ have 
appeared in these notes, and it is unnecessary to recapitulate 
the whole story again. Sufficient new information has, 
however, been obtained to merit a brief account of the present 
position of our knowledge on “ vitamines.’’ 

Recognised Vitamines.” —Five vitamines ” are now 
recognised: (1) Fat soluble A vitamine, which is present in 
animal and fish oils and green feeding stuffs. It is essential 
to growth, is heat stable, and appears to be necessary for the 
growth of all animals, although evidence shows that fowls 
require a very small amount of this vitamine for normal 
growth. (2) Water soluble B vitamine (antincuritic), the 
absence of which causes a form of neuritis with paralysis. 
It is present in cereal grains, and birds are particularly 
sensitive to its absence from a diet. (3) Water soluble C 
vitamine (antiscorbutic) is easily destroyed by heat, and its 
absence from a diet gives rise to scurvy. Man and the guinea 
pig are pecularily susceptible to the absence of this vitamine, 
whereas birds appear to be able to dispense with vitamine C 
altogether. (4) Fat soluble D vitamine (antirachitic) was 
formerly grouped with Fat soluble A. Its absence from a diet 
gives rise to rachitic symptoms. By suitable exposure to 
ultra-violet light, the onset of rickets in an animal fed on a 
diet deficient in fat soluble D vitamine may be delayed or 
even prevented. (5) Vitamine E has been described by 
Evans and Bishop, who showed that absence of this vitamine 
from a diet led to sterility. This vitamine is heat resistant, 
and is present in wheat germ oil. It is present in oats, maize, 
lettuce, lucerne, and in small amounts in animal tissues. 
In the male, absence of this vitamine from a diet gives rise to 
degeneration of the testes, and in the female temporary 
sterility occurs which lasts as long as the diet remains 
deficient in this vitamine. 
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♦ At Brigtol. t At Hull. 

Nom.—The prices quoted above represent the average prices at which actual wholesale transactions have taken 
place in London, unless otherwise stated, and refer to the price ex mill or store. The prices were current at the end of 
March and are, as a rule, considerably lower than the prices at local country markets, the difference being due to 
carriage and dealers' commission. Buyers can, however, easily compare the relative prices of the feeding stuffs on 
offer at their local market by the method of calculation used in these notes. Thus, suppose palm kernel cake is offered 
locally at £10 per ton. Its manurial value is £12s. per ton. The food value per ton is therefore £8 18s. per ton. Dividing 


cm the same local market. From the reiulta of such calculations a buyer can determine which feeding etufl gives him 
the beet value at the prices quoted on hU own market. The manurial value per ton figures are calculated on the faairis 
of the foUowi^ unit i^cea: K, 12s. 8d.; PgOa, 8s. 8d.; KaO, 8s. Od. 
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Farm Vatnes.—^The prices in respect of the feeding stufFs 
used as bases of comparison for the purposes of this month’s 
calculations, are as follows :— 

Starch Protein Per ton 
equivalent equivalent £ s* 
Burley (imported) .. .. .. .. 71 ^*2 7 17 

Maize .. .. .. .. .. .. ^^l 6*8 7 7 

Decorticatenl ground nut cuko .. .. .. 73 41*0 1116 

„ cotton cake .. .. .. 71 34*0 9 16 

Add lOs. per ton, in each case, for carriage. The cost per 

unit starch equivalent works out at 1*93 shillings, and per unit 
protein equivalent, 2*28 shillings. 

The table is issued as a guide to farmers respecting the 
feeding value of their crops in relation to current market 
prices. (The “ food values ** wliich it is recommended in the 
Report of the Committee on Rationing Dairy Cows should be 
applied by Agricultural Organisers and other advisers in con¬ 
nection with advisory schemes on the rationing of dairy cows, 
are given in the November, 1925, issue of the Ministry’s 
Journal.) 

Farm Values. 


Crops 

•Starch 

equivalent 

Protein 

equivalent 

l^'ood value 
per ton, on 
farm 


I*or cent. 

I*er cent. 

£ 8 . 

Wheat. 

72 

9-6 

8 1 

Oats 

60 

7-6 

6 13 

Barley 

71 

6-2 

7 11 

Potatoes .. 

18 

0-6 

1 16 

Swedes 

7 

0-7 

0 16 

Mangolds .. 

I 7 

0-4 

0 14 

Beans 

1 66 

20 

8 14 

Good meadow hay 

31 

4-6 

3 10 

Good oat straw .. 

17 

0-9 

1 16 

Good clover hay .. 

32 

70 

3 18 

Vetch and oat silage 

13 

1-6 

1 9 

Barley straw 

19 

0-7 

1 18 

Wheat straw 

11 

01 

1 1 

Bean straw 

19 

1-7 

2 0 


MISCELLANEOUS NOTES 

The Ministry has lately given much thought to the question 
of increasing the skill of farm labourers in farming operations 
such as ploughing, hedging and ditching, 
Skill in Manual thatching, draining, rick-binding and 
Work on the Farm sheep shearing. In many counties, the 
educational scheme includes provision 
for some sort of instruction in one or more of these manual 
processes, and in this way a certain amount of good is done, 
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but it is too spasmodic to be readily effective in meeting the 
situation. The holding of ploughing and kindred matches is 
also a step in the right direction, but here also the competitions 
tend to bring into the limelight a very limited number of cham¬ 
pions, rather than to increase the skill of the average labourer. 

The subject is of yery great importance, for, after all, the 
success of farming depends not only on the effciency of the 
management of the farm, but on the skill of the workers who 
are employed, and it is as important to pay attention to the 
latter side as to the former. The education authorities alone 
cannot hope to raise the standard of farming operations to 
any marked degree. Farmers themselves must co-operate 
actively if the skill of the labourers who work for them is to 
be improved. Apart from the question of paying higher 
wages for better work, two lines of co-operation may be 
indicated. The first, and j)robably the most effective 
wherever practicable, is for the farmers to assume personal 
responsibility for the instruction of their men. The second 
is for the farmers in the various county areas to combine to 
secure, in conjunction with the local education authority, a 
definite scheme of instruction. This combination is necessary, 
not only to stimulate interest among the men for whom the 
instruction is intended, but to produce a sufficient demand 
for the services of instructors who would be employed by local 
education authorities. Side by side with the instruction, 
competitions might be held annually in sufficient classes to 
include all ages and degrees of efficiency. Substantial prizes 
for these competitions might be given, and in addition the 
attaining of a certain standard of efficiency by any labourer 
might be recognised by the issue of a certificate either by the 
local authority direct or possibly by the Ministry on the 
recommendation of the local authority. The instruction 
and the competitions should not be limited to agricultural 
labourers, but should also include farmers' sons. 

« >|e * « ♦ He 

The Ministry invites applications for research scholarships 
in agricultural and veterinary science. The number to be 
awarded will not exceed seven, and will 
Agricultural and depend upon the qualifications of the 
Veterinary candidates. The scholarships are tenable 
Research for three years from October 1, 1926, and 
Scholarships are of the value of £200 per annum ; extra 
allowances may be made for travelling 
and subsistence for periods spent abroad. Applications must 
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be received not later than June 30, 1926, on the prescribed 
form (900/T,6*), which, together with a copy of the conditions 
attaching to the scholarships, may be obtained from the 
Secretary, Ministry of Agriculture and Fisheries, 10 Whitehall 
Place, London, S.W.l. 


The Ministry is prepared to receive, not later than May 15 
next, applications for grants in aid of scientific investigations 
bearing on agriculture, to be carried out 
Agricultural in England and Wales during the academic 
Research year commencing October 1, 1920. The 
conditions on which these grants are 
offered are set out on the prescribed form of application 
(A. 58/T.G.), of which copies may be obtained from the 
Secretary, Ministry of Agriculture and Fisheries, 10 Whitehall 
Place, London, S.W.l. 


The Ministry invites applications for agricultural scholar- 
sliips for students who proi)OSO to take up posts as agricultural 
organisers, t€*,achers or lecturers in agricuL 
Agricultural ture, etc. The number to be awarded will 
Scholarships not exceed five and will depend upon the 
qualifications of the candidates. The 
scholarships arc tenable for tw’o years from October 1, 1926, 
the second year of w^hich will normally be spent abroad. The 
value of the scholarships will vary according to the scholar’s 
moans, but will not exceed £200 per annum whilst the scholar 
is in this country ; extra allow^ances may be made for travelling 
and subsistence for periods spent abroad. Applications must 
be received not later than June 30, 1926, on the prescribed 
form (A. 189/T.E.), which, together with a copy of the 
conditions attaching to the scholarships, may be obtained from 
the Secretary, Ministry of Agriculture and Fisheries, 
10 Whitehall Place, London, S.W.l. 

* * * * ^ ^ 

The Ministry has decided to continue the scheme inaugurated 
two years ago, under which smallholders and cottagers 
who keep milch goats are enabled to 
Stud Goat Scheme^ obtain the services of first-class stud goats 
19d6**27 for breeding purposes at a maximum fee 
of 58. During the season Just concluded, 
over 89 stud goats were registered under the scheme, and 1,115 
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services given, a satisfactory increase over the corresponding 
figures for previous seasons. 

The scheme is again being administered by the British Goat 
Society, and no stud goat can be accepted which has not been 
entered or is not considered eligible for entry in the Society’s 
Herd Book. Applicants, however, need not necessarily be 
members of the Society. Applications by owners of stud goats 
to have them registered under the scheme should be made, 
not later than June 1, direct to the Honorary Secretary at 
10 Lloyd’s Avenue, E.C.3, who will be pleased to furnish full 
particulars and application forms. 

* * * * 

The Ministry again desires to bring to the notice of fruit 
growers throughout the country the danger which may be 
caused to bees by the spraying of fruit 
Spraying of Fruit trees when in open blossom with washes 
Trees with Arsenate containing arsenate of lead. It is not 
of Lead : Danger desired to discourage the use of arsenate 
to Bees of lead sprays, as these are of the greatest 
value in controlling the winter and other 
moths, the larvae of which are responsible for an enormous 
amount of damage to fruit trees. Spraying with this insecticide, 
however, should be restricted, as far as possible, to two definite 
periods, viz., before the blossom buds open and immediately 
the petals have fallen. In the case of apples, an application 
during the earlier period will give better results than at any 
subsequent time. Spraying during the actual blossoming 
period is particularly to be deprecated on account of the fact 
that heavy mortahty may be caused to bees visiting blossoms 
on which the spray has fallen. It is realised that, as the different 
varieties of fruit trees do not come into blossom at the same 
time, it may be a matter of some difficulty to arrange that no 
open blossoms whatever are sprayed, but instances have been 
brought to the notice of the Ministry of the indiscriminate 
spra 3 dng of open blossom with lead arsenate, for which no 
reasonable excuse can be put forward. 

Bees are of great value to the fruit grower by the assistance 
they render in the fertilisation of fruit blossom; and in his own 
interests, therefore, as well as for the sake of the beekeeper, 
the fruit grower should spare no effort to avoid any unnecessary 
mortality among these beneficial insects. 

The Ministry will be glad to receive particulars of any cases 
where the death of bees in any considerable numbers appears 
to be due to spraying of this nature. 
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A COBDIAL invitation is again extended to Farmers and Farm 
Workers’ Associations and Clubs, Chambers of Agriculture and 
Horticulture, Students’ Societies and other 
Demonstrations bodies interested in agriculture or market 
at Rothamsted gardening, to inspect the Rothamsted 
Experimental Experimental Plots during the coming 
Station Summer. Mr. H. V. Gamer, M.A. (Camb.), 
will be available to demonstrate the Plots 
at any time, and all who come can be certain that under his 
guidance their visit will prove both useful and interesting. 

Among important items of interest are : experiments on the 
manuring of arable crops, especially oats, v*^hcat, barley, 
mangolds, potatoes ; manuring of meadow hay; effect of 
modern slags and mineral phosphates on grazing land and 
hay land ; inoculation of lucerne ; crop diseases and pests ; 
demonstrations of good types of tillages. At any convenient 
time between May and October 30, there is sufficient to occupy 
a full day, and there is provision for assuring that the time 
shall not be lost, even if the weather turns out too bad to allow 
of close investigation of the fields. 

The Director of the Station, Sir John Russell, will be happy to 
arrange full details with organisations of farmers, farm workers 
and others wishing to accept this invitation ; small groups of 
farmers are specially welcomed. If possible, arrangements 
should be made beforehand ; but it is recognised that farmers* 
movements must often depend on the weather, and no farmer 
needstay away because he has been unable to write fixing a date. 

All communications and requests to visit the Station should 
be addressed to the Secretary, Rothamsted Experimental 
Station, Harpenden. It would be a convenience if ample 
notice could be given as so to avoid the possibility of dates 
clashing. 

♦ ♦ « Kc i|c He 

The Ministry has just published a Report on the Occurrence 
of Fungus, Bacterial and Allied Diseases of Crops in England 
and Wales for the years 1922 to 1924.* 
Report on This report is a continuation of the series 
Fungus Diseases which commenced in 1917, and the wide 
of Crops* 1822-'S4 basis of the survey warrants the assump¬ 
tion that no important disease of any crop 
has escajjod notice. The number of diseases listed is somewhat 
greater than that in the previous report for 1921-22, but this 

♦ Miscellaneous Publications, No. 52, obtainable from the MinlatTy, price 4a, 
net, post free. 
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increase is mainly due to the fact that a considerable number of 
additional host crops have been admitted to the list, particu¬ 
larly pasture plants and horticultural crops. The report takes 
each crop in turn and gives an account of the extent to which it 
suffered during the three years from each disease to which it 
is subject. Notes are added on measures of control, legislation, 
and recent research in connection with the diseases, including 
some of the more important investigations made abroad. An 
attempt has also been made to indicate the intensity of attack in 
the case of many diseases, and to compare one season with 
another in this respect. 

The report should prove of great value to students and writers 
on the subject, and to the agricultural and botanical depart¬ 
ments in colleges and research institutes. 


Susceptibility of Pigs : Importance of prompt reporting ,— 
The history of recent outbreaks of foot-and-mouth disease 
shows clearly that one of the greatest 
Foot-and-Mouth sources of danger is the pig. In the 
Disease outbreaks which have been confirmed since 
January 1, 1926, pigs were the animals 
first to be affected in seventeen cases, and seven of these com¬ 
menced entirely new centres of disease. The Ministry therefore 
appeals specially to pig owners to co-operate to the fullest 
extent in the measures now being taken to eradicate foot-and- 
mouth disease from this country. 

The conditions under which pigs are kept frequently render 
them liable to contract infection, and it is probable that in 
many cases illness may be attributed to other causes even 
when actually due to foot-and-mouth disease. The serious 
outbreaks of 1922 and 1923-24 originated with pigs, and the 
subsequent disastrous development of those outbreaks affords 
the strongest argument for keeping the closest observation 
on all animals, especially pigs, in order that any symptom 
which bears the slightest resemblance to foot-and-mouth 
disease may immediately be reported to the poUce, as required 
by law, with a view to investigation. Wherever a number of 
animals fall lame suddenly, there is a strong possibility that 
the cause may be foot-and-mouth disease, and in these cir¬ 
cumstances particularly, early notification is imperative. 
Stockowners are reminded that failure to report without 
delay renders the offender Uable to heavy penalties under the 
Diseases of Animals Acts. 


M 
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It is recognised that the existence of a suspected outbreak 
may involve the temporary imposition of restrictions as a 
measure of precaution, but these are at once removed if the 
suspicion is proved to be unfounded. The Ministry thinks 
that stockowners and others concerned will appreciate that 
it is preferable to suffer this temporary inconvenience rather 
than that, owing to neglect or delay in reporting promptly, 
the disease should become established and be spread to 
other farms, thus involving a serious prolongation of the 
restrictions, not only in the immediate vicinity, but in distant 
parts of the country to which infected animals may have been 
sent. 

Pig owners would also be well advised to see that neither 
scraps of imported meat, not the refuse of imported vegetables, 
are fed to their pigs or any other animals on the premises 
without first being boiled. 

A leaflet describing the symptoms of foot-and-mouth 
disease may be obtained gratis on application to the Ministry 
of Agriculture and Fisheries, Whitehall Place, S.W. 1, and a 
leaflet of advice to stockowners is also available, copies of 
which may be obtained at most police stations. 


In view of the attention which is being given in this country 
to the certification and registration of the seed of certain field 

Certifleation and TP'.’ iollowmg extv^t from an ^icle 
which appeared m the issue of the 

“Journal of the American Society of 
Agronomy for August last is of interest 
as showing the methods which are being adopted in the United 
States and Canada. It appears that experience in these 
countries shows that the certification of seed crops can best be 
carried out by independent organisations or associations of 
farmers co-operating closely with the state college of 
agriculture :— 


Classification of Seed Stocks .—^The seeds sold by 
association members should be classified according to 
their breeding purity, germination, and conditions under 
which grown and harvested. The classes and grades of 
seeds are usually as follows: Elite seed, Registered and 
Certified seed. 


By the term Elite seed is meant a pure stock of seed 
originating directly from a single plant, the progeny of 
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which has been proved in plot or field tests under the 
supervision of the agronomy department of the state 
agricultural college, and has shown itself to be worthy of 
distribution; or, a stock of seed, not necessarily pure, 
but which has proved itself worthy of special recognition 
after proper plot or field trials have been conducted. 
The latter reference applies to that class of plants which 
are naturally cross-pollinated. 

By the term Registered seed is meant seed that is of an 
approved and known variety which is the progeny of elite 
seed or of the preceding generation of registered seed and 
which has been inspected in the field before harvest by an 
expert and reported favourably by him as regards the 
purity of variety, vigour and freedom from disease; which 
germinated up to the standard set by the association ; 
which is sound, plump and of good colour ; which on bin or 
sack inspection is found to be free from seeds of other 
cultivated plants and all noxious weed seeds ; which is 
well cleaned and graded ; wliich weighs not less than the 
standard weight per bushel for the crop concerned ; and 
which finally has been duly registered under a certificate 
number. 

Certified seed will include the great bulk of inspected 
seed produced by the association. The purpose is to make 
available large quantities of the improved seed of high 
yielding, adapted varieties at very reasonable prices. It 
is not eligible for inspection except on the farm which 
produced it. It is not necessary for the grower whose 
crop makes the ceriified grade, to renew his seed, as 
the crop grown therefrom on his own farm is eligible for 
reinspection. In the case of closely fertilised plants, 
certified seed may not have as high genetic purity as 
registered seed. This class of seed, in the case of self- 
fertilised plants, shall be at least 99 per cent, pure as to 
variety; shall be cleaned and well graded; shall be free 
from seeds classed as noxious, as defined in the state seed 
law; shall be sound and of reasonably good colour; and 
shall weigh not less than two pounds under the standard 
weight per bushel. 

Seed tags in all instances shall contain the information 
required by the state seed law concerning percentage 
purity, percentage germination and date of germination 
test and any other necessary information. 

m2 
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Seed Inspection^ Cleaning and Sdling ,—^Seed is eligible 
for sale under the name of the association only after 
having passed such field inspection, sample insi)ection and 
bin inspection as authorised by the association. Field 
inspection of any crop shall be made when the plants ore 
standing in the field and either approaching maturity or 
mature. The sample inspection shall be made of a sample 
of a size designated under the rules of each crop and 
submitted to the secretary as a fair sample of all the seed 
which the grower expects to sell. Inspection of seed in the 
bin or seed house may be made, especially of the seed 
stocks of the new members of the association, and this 
practice will be continued until the grower fully under¬ 
stands the proper selection and handling of seed. 

Shipping tags and report postcards shall be furnished 
members having seed for sale. One of these postcards 
must be filled out and returned to the secretary 
immediately on the sale of each order. There shall be a 
different coloured tag for each class of seed sold. It is 
suggested that a white tag be used for elite seed, red for 
registered seed, and yellow for certified seed. 

Any variety or strain of recognised standing of cotton, 
corn, oats, wheat, rice, rye, barley, cowpeas, soybeans, 
velvet beans, peanuts, or other field crops, which has been 
tested under the supervision of the agronomy department 
of the state agricultural college and found to possess merit, 
shall be considered eligible for inspection. 

Seed Cleaning Equipment ,—Each association member or 
local seed association selling seed shall purchase satis¬ 
factory seed cleaning equipment. Information concern¬ 
ing seed cleaners and graders may be obtained from the 
office of the association secretary. 

Selling ,—^All classes of seed stocks shall be sold in 
scaled bags or containers, and shall have the tag as 
prescribed by the association attached. 


Thbbe appears to be some confusion among poultry keepers 
as to what is the best form of lime to use for disinfecting 
y lor P<^ultry runs. This is probably because 

Pbtdtry Runs ^ different forms and under 

various descriptions, e,g,y lime, lime¬ 
stone, burnt lime, quick lime, ground Ume, ground quick 
lime* The kind of lime which is recommended by the 
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Ministry’s Veterinary Laboratory for the disinfection of 
poultry runs is ground quick lime, in a dressing of from two 
to three tons to the acre. Purchasers should make sure 
that it is ground quick or burnt lime ; that it has been 
recently burnt and ground; and should apply it to the land 
as soon as possible after delivery, in order to obtain the maxi¬ 
mum disinfecting effect from it. It is obviously impracticable, 
on grounds of expense, to use such a heavy dressing on the 
whole area devoted to poultry, but the expense is fully justi¬ 
fied for the purpose of disinfecting the comparatively small 
area of the chicken rearing ground, on which chicks are liable 
to contract such diseases as coccidiosis. Furthermore, it is 
recommended that the same ground be used year after year 
for the rearing of chicks, provided it is disinfected every year 
by a dressing of ground quick lime at the rate mentioned 
above. No injurious effects to the land, or to the chickens, 
need be anticipated from such a dressing, though it is desirable 
that the lime should be applied not less than a week before 
the chicks come on to the land. In order that the ground 
may bo ready by the begimiing of the breeding season, the 
lime should be applied some time between September and 
December, preferably during a spell of dry weather. 

Further information on the subject of lime is given in an 
article entitled ‘‘ What is Ground Lime,” wliich appeared in 
the February, 1923, issue of this Joitbnal. 

J|C « ]|C li: t|i ]|( 


In the course of an inspection of certain statutory small¬ 
holdings in the north of England, the District Commissioner 
Success of Ministry has noted an unusual and 

Untrained suggestive instance of the success of un- 
nil M trained men in the rather difficult and 

^ speculative industry of market-gardening. 

The men in question are two brothers-in-law who lost their 
employment after the War, and rather than “ go on the dole ” 
decided to make a living from the land. These men rented 7^ 
acres of bare arable land at a rental of £3 per annum from 
the local smallholding society, and on it erected two bungalows 
—each containing two bedrooms, a sitting-room, and small 
kitchen—and two glasshouses which they bought in sections, 
one measuring 100 ft. by 40 ft., and the other 100 ft. by 20 ft. 
Later, they put up a smaller glasshouse and a potting shed. 
With this equipment and with the aid of knowledge got from 


text-books—^neither of the men had had any previous training 
in agriculture or horticulture—^they have been successful in 
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growing tomatoes and cucumbers in the summer, and chry¬ 
santhemums for blooms in the winter, so much so that they 
are now ready to buy land to secure and increase their business. 


A CASE of considerable interest to farmers and poultry- 
keepers was recently heard at the Tower Bridge Police 
— , ^ ^ Court. The Ministry instituted proceed- 


False Description 
in Sale of 
Barley Meal 


ings against a firm of millers for falsely 
applying the description “ Barley Meal ’’ 


^ to an article which was not barley 

meal, but a mixture of barley meal and barley husk, the 
latter in considerable proportion. The sellers were con¬ 
victed, and a fine of £10 and 30 guineas costs was imposed. 

It has been suggested from time to time, that the term 
“ Barley Meal may properly be used to describe any article 
which is the product of nothing but barley. Apparently those 
who advance this view consider that ground barley husk by 
itself might be described as “ Barley Meal.’' The decision in 
this case goes to show the incorrectness of this view, and to 
establish the opinion of the Ministry that ‘‘ Barley Meal ” is 
commercially pure barley ground. 


PaooBEDiKGS were recently instituted in the Sheriff Court, 
Glasgow, at the instance of the Board of Agriculture for 
Scotland, against a Scottish firm who 
Seed Potatoes supplied, through an English merchant, 
seed potatoes described as of “ Great 
Scot ** variety, the crops from which were found to contain 
some 20 per cent, of rogues. The defendants pleaded guilty 
and were fined £3. 

The Regulations made under the Seeds Act require, in 
effect, that seed potatoes described as of any specific variety 
shall be true to that variety as regards at least 97 per cent. 
In addition to the statement as to the variety of the seed, 
the seller is required to furnish the buyer with written par¬ 
ticulars as to the class and the size and dressing of the potatoes. 


Infoemation issued by the Natural Resources Intelligence 
Service at Ottawa last year shows that the expansion of the 

Beet Suffar in industry in the counties of Kent, 

Lambton, and Essex, is one of the moKst 
successful developments in the Province of 
Ontario. Prior to 1902 some fanners in that part of the Province 
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were growing sugar beets for refineries operating in the State of 
Michigan, U.S,A., and realising the possibilities of the soil in 
this area, certain Canadians were successful in obtaining a con¬ 
siderable investment of American money for the establishment, 
in that year, of a beet sugar refinery at Wallaccburg, having a 
capacity of 1,250 tons per day. Since 1916, the Dominion Sugar 
Company has also been operating a refinery in Chatham with 
a capacity of 1,600 tons per day. The importance of the sugar 
beet industry may be judged from the fact that the acreage 
grown by farmers associated with the enterprise has increased 
from 6,927 acres in 1909 to over 31,000 acres in 1924, a gross 
revenue of approximately 2,500,000 dollars being realised in the 
latter year. The average tonnage per acre has also steadily 
increased and reached about 9-5 tons in 1924 ; while the average 
test of sugar in the beet, which in the early days of the industry 
ranged from 12 to 15 per cent., has also risen, 13 to 18 per cent, 
now being generally obtained, and some individual tests have 
shown a sugar content as high as 24*6 per cent. To the close 
co-operation of the Sugar Company with the beet growers, this 
improvement may be largely attributed, the agricultural 
experts of the Company paying periodical visits to the beet 
fields, taking samples of beet, testing for sugar content, acting 
in an advisory capacity during the weeding, thinning, growing 
and harvesting seasons, and arranging the timely distribution 
of the necessary labour. In this last respect, it has long been 
recognised that natives of Holland and Belgium are experts in 
sugar beet cultivation, and the Federal Department of Immigra¬ 
tion gives every assistance and facility to the Company’s 
representatives when they select skilled beet workers annually 
in those countries. These immigrants enter Canada as agricul¬ 
tural workers, but many of them eventually acquire holdings 
and become prosperous farmers. The plant at Wallaceburg, 
Ontario, is in operation practically throughout the year. Refin¬ 
ing from local-grown beets commences on October 1, and con¬ 
tinues for about 120 days, giving employment to about 700 
workers ; and, excluding the time required to clean and change 
the machinery, the refining of imported cane sugar is carried on 
during the balance of the year, providing employment for about 
460 men. Developments are also taking place in Alberta, where 
the irrigated areas of the south are considered to be admirably 
adapted for growing sugar beets, and tests of the product of 
farms in this area have shown an unusually high sugar content. 
An American Syndicate which has made a success of sugar 
operations in Utah, Montana and elsewhere, is erecting a factory 
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at Ilaymond, and it is understood that this is only one of a 
number of beet sugar plants that it is proposed to establish. In 
Manitoba, also, a number of farmers have planted small areas 
this year to test the suitability of the soil conditions for sugar 
beet growing. 


United States 
C!o-operativ6 
Marketing Bill 


A Bill, known as the Co-operative Marketing Bill, was 
recently introduced by Representative Haugen into the 
House of Representatives, Washington. 
This Bill, which has the support of the 
National Council of Farmers’ Co-operative 
Marketing Associations, proposes that the 
Secretary of Agriculture shall establish a division of co-opera¬ 
tive marketing in the Bureau of Agriculture Economics of the 
department, which division, through research, educational and 
service work, would render assistance to co-operative associa¬ 
tions. The Department of Agriculture has done from its 
inception a great deal of work with respect to the improvement 
of methods of production ; in fact, its early activities were 
confined largely to matters affecting the production of 
agricultural products. In recent years it has done considerable 
work with respect to marketing. It is the purpose of the Bill 
to enlarge the activities of the department so that they may 
keep pace with the growth and development of the co-operative 
movement. 11 is intended that this Bill, if enacted, will enable 
the departnient/ to do for the marketing of agricultural products, 
through co-oi)erative associations, work of a character analo¬ 
gous to that which it has always done in regard to production. 
The Bill does not provide for Government control or supervision, 
nor for the subsidising of the co-operatives. This Bill proposes 
to enable the Department of Agriculture greatly to increase 
the service which it renders co-operatives. It is contemplated 
that this would be done principally through research work 
covering the various business problems with which co-operatives 
are confronted and in regard to other phases of co-operative 
activity. The educational work contemplated would be 
analogous to the work which the department has done and is 
doing in regard to the production of agricultural products. 
In connection with the foregoing the employment of commodity 
specialists is provided for who would be familiar with the 
needs of co-operative organisations on the one hand and with 
the research and service work of the department on the other, 
and they would disseminate current crop and market informa- 
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tion, data regarding price trends, conditions of supply and 
demand, and other information pertaining to marketing. 

The Bill also provides for the acquisition and dissemination, 
by associations of farmers, of crop and market information. 
It is highly important that associations should be allowed to 
keep their members fully informed in regard to all of the 
factors affecting the demand for their products. It is generally 
known that farmers, due to the large number of them and to 
their widely scattered geographical situation, proceed in many 
respects unintelligently in regard to the production and 
marketing of their products. The provision in question would 
tend to alleviate this condition. 


Farm Workers* Minimum Wages. —A mooting of tho Agricultural 
Wages Board was hold on April 12, at 7 Wlxitohall Place, S.W. 1, the 
Chairman, Lord Kenyon, presiding. 

The Board considered notifications from Agricultural Wages 
Committees of resolutions fixing minimum and overtime rates of wages, 
and proceeded to make the following orders carrying out the 
Oommittees’ decisions. 

Cumberland and Westmorland ,—^An Order fixing minimum and 
overtime rates of wages for male workers and minimum rates for 
female workers to operate as from May 23 (when tho existing 
rates are due to expire) and to continue until June 4, 1927. The 
Order continues the present rates unchanged, with tlie exception 
that the weekly minimum rate of 38s. per week of customary 
hours in the case of male workers aged twenty-one years and 
over will in future apply to workers hired by the month or longer 
period (instead of only to workers on yearly or half-yearly engage¬ 
ments). The other rates remain unchanged, the rate for other 
regular male workers of twenty-one and over being 31s. per week 
of forty-eight hours in winter (November 1 to end of February) 
and 32s. 6d. per week of fifty-four hours in summer (remainder 
of the year). In the case of male workers in casual employment 
tho rate for workers aged eighteen years and over is 8d. per hour. 
The overtime rate for all classes of male workers aged eighteen 
years and over is 8Jd. per hour. In the case of female workers 
aged eighteen years and over the minimum rate is 5Jd. per hour 
for all time worked. 

Dorset ,—^An Order fixing special rates of wages for male workers for 
overtime employment during the hay and corn harvests, the 
rate in the case of workers aged twenty-one years and over being 
lOd. per hour. 

Durham ,—^An Order to operate for a period of twelve months from 
May 14 (when the existing rates are due to expire), continuing the 
existing minimum rates for male workers imchanged, but revising 
the minimum rates for female workers and the overtime rates for 
male workers. In the case of workers aged twenty-one years and 
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over the rates for horsemen are 32s. per week of fifty hours and 
any additional time 8j)ent in attention to horses, with an extra 
payment of 7s. for workers who are houscholdei's, and Ss. 6d. for 
workers who are not househohiers and are not boarded and 
lodged. In the case of stockmen and shepherds the rates are for 
householders, 43s. per week; for workers who are not house¬ 
holders and who are not boarded and lodged by the employer, 
37s. 10Jd. per week ; and for workers boarded and lodged by 
the employer, 36s. per week, the rate in each case to cover the 
hours customarily spent in attention to stock. The rate for other 
male workoj's aged twf*nty-one years and over is 32s. per week 
of fifty liours. The overtime rates for male workers aged twenty-one 
years and over are lOd. per hour on Saturday afternoons and 
on Sunday, and 9d. per hour for other overtime employment. 
The new rafe fixed in the case of female workers aged eighteen 
years and over is 2s. Od. j)or day of eight hours (as against 2s. 
pei day as at ])r<\scnt), with overtime at 4d. per hour. 

Herejordahire .—An Order fixing minimum and overtime rates of 
wages for male workers and iniuiinum rates for female workers, 
to come into o])crHtion on May 1 (when the existing rates are 
duo to expire). In the ease of bailiffs, w^aggoners, stockmen, and 
shejihordR aged twemty-ono yeans and over, the rate remains 
unchanged at 368. per week not exceeding sixty hours. In the 
ease of other classes of male workers the rates in future will bo 
payable for a week in winter (November to February) of forty- 
eight hoiirs, and in summer of fifty-two hours, os against fifty-four 
hours hitluirto, the rates in the case of workers aged twenty-one 
years and over being 31s. per week. The overtime rate for adult 
male workers is 9d.per hoiu\ In the case of female workers of 
eighteen years and over the minimum rate is 4Jd. per hour for 
all time worked. 

Merioneth and Montgomery.- An Order to operate for a period of 
twelve months from May 2, continuing the existing minimum and 
o^(TtiIne rates for male woikers and minimum rates for female 
workers unchanged. In the case of male workers aged twenty-one 
y(*urs and over c^mployed wholly or mainly as stockmen, teamsters, 
carters, or shepherds, the rate is 34s. 6d. for a week of sixty hours. 
In the case of other male workers aged twenty-one years and 
over, the rate is 31s. 6d. for a week of fifty-four hours, the overtime 
rate in each case being 9d. ]>er hour. In the case of female workers 
aged eighteen years and over the minimum rate is 6d. per hour 
for all time worketl. 

Co]iies of the Orders in full can be obtained on application to the 
Secretary of the Agiicultural Wages Board. 


Bnforeetnent of Minimum Rates of Wages.— Duiing the month 
ending April 15, legal proceedings were instituted against eight 
employers for failure to pay the minimum and overtime rates of wages, 
fixed by the Orders of the Agricultural Wages Board for workers 
employed in agrioulture* 
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The particulars of the cases are as follows :— 


County 

Court 

Fines 

Costs 

Arrears of 
wages 
ordered to 
be paid 

No. of 
workers 
con¬ 
cerned 



£ 

s. 

d. 

£ 

s. 

d. 

£ 

s. d. 


Cambs 

Chatteris 

21 

0 

0 

6 

2 

0 

95 

12 10 

7 

Kent 

Ashford 

20 

0 

0 


— 


22 

19 3 

2 

Mont 

Montgomery . . 

2 

0 

0 


— 


21 

17 3 

1 

Somerset.. 

Wincanton .. 

5 

0 

0 

0 

15 

0 

24 

5 0 

3 

Lancs 

Garstang 


— . 


1 

11 

0 

9 

10 8 

2 

Cambs 

Woodbridge . . 

4 

0 

0 

2 

2 

() 

23 

1 7 

8 

Lancs 

Bamber Bridge 


— 


3 

3 

0 

19 

7 0 

3 

Hants 

Lyndhurst 

5 

0 

0 

0 

7 

c 

34 

10 5 

1 


In the case heard at Ashford cm March 23 tlio emf>loy 0 r, in addition 
to bcin{j; siirnmonf3c] for [)ayinp: two workers at less than the minimum 
rates, was also summoned for molesting the Ministry’s inspecl.or in the 
exorcise of his duties, for winch offence the Bench fined the defendant 
£10 with tiie option of tweniy-iaght days’ imprisonment if tho fine was 
not paid before tho defendant loft the court. 

Tho Ministry takes a serious view of cases of this kind, and it may 
bo as well to call attention to tlie fact that the maximum penalty 
prescriiiod by tho Agricultural Wages (Regulation) Act for such an 
offence is £20, or imprisonment for a term not exceeding three months, 
or to botii fine and imprisonment, and this penalty is also afiphcable 
to any case in which a person refuses to give any information which 
an inspector may require under tho Act, or refuses to prochuje any 
document, or gives false information, or produces a docuiment known 
to be false. Such a case was dealt with at Woodbridgo on April 8, 
when the defendant, in addition to being fined £4 for paying his 
workers loss than the minimum rate, was fined £5 for refusing to give 
information lawfully required of him by tho inspector concerned. 
i|( 4c a)c 4c 3|t 

Foot-and-Mouth Disease. —Since tlie issue of the April JoiJKNAL, the 
following outbreaks of foot-and-mouth disease have boon confirmed : 
Yorkshire, E.R. 10 ; Yorkshire, W.R. 2, and Surrey 1. 

New centres of disease were discovered during tho month at New 
Malden (Surrey); Preston, near Hull (Yorks, E.R.), and Royston,near 
Barnsley (Yorks, W.R.) 

Up to and including April 20, the number of outbreaks since January 
1, 1920, is 08, involving 14 counties, 

4c 4c ♦ 4c 4t 4t 

NOTICES OF BOOKS 

Agricultural Progress. Vol. Ill, 1920. (London: Ernest Benn, 
Ltd., 6s. net.) 

Among the items of a general character in this publication there 
Is a very readable first paper by Sir Thomas Middleton upon “ The 
Early Days of the Agricultural Education Association,” with which 
his thirty years’ connection entitles him to assume the role of Jiistorian. 
Those recollections cover, principally, the first ton years of the 
Association’s existence under the Chairmanship of Brooke-Hunt, 
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during which “ the Association's progress followed the familiar develop¬ 
ment of the autumn-sown cereal—a promising ‘ braird,* a resting 
and rooting period, checks to growth, strong tillering and a rapid 
filling up and covering of the whole field, the field of agricultural 
education. Towards this growth,” comments Sir Thomas, “went 
much effort by way of tillage, but there was very little fertilising cash 
available for purposes of top-dressing! ** The Association has long since 
passed this stage to that of an established and flourishing institution, 
as this publication testifies, but the stoiy of its early struggles, which 
Sir Thomas relates with point and htunour, will appeal to many out¬ 
side the Association’s own members. One of the earliest of these 
members was Professor Somerville, a portrait of whom, with an 
appreciative biographical note, is given to mark the occasion of his 
retirement from the Sibthorpian Chair of Rural Economy at Oxford. 

In the section on “New Developments in Agricultural Education,” 
Dr. Stenhouse Williams gives an outline of the w^ork of the National 
Institute for Research in Dairying ; Professor J. B. Buxton has a 
note on the Institute of Animal Pathology, Cambridge ; and the 
National Poultry Institute Scheme is described by Dr. C. Crowther. 
Descriptions are also given of new university buildings at the School 
of Agriculture, Cambrulgo ; and of the Departments of Agriculture 
at the University of Leeds aiwl at University College of North Wales, 
Bangor. Other items in this section relate to the new dairy buildings 
at the Reasoheath and Moulton Farm Institute and the Hostel at 
Hparsholt Farm Institute. Among the notes on Agricultural Scholar¬ 
ships is one by Professor Neville on the United Dairies Scholarship Fund. 

Of contributed articles there is one on “ Experimental Error,” in 
which it is contended tliat vaiying factors, such as tho natural differ¬ 
ences of soils, holdings and crops, call for a wide extension of experi¬ 
mental investigation, which must, however, bo limited by tho practical 
considerations of the time and money involved therein. Dr. A. G. 
Ruston deals with “ Success in Agriculture and tho Methods of its 
Measurement,” in which he finds “ little jiLstification for regarding 
the value of food production, as measured in calories, as an index of 
tho success or eificiency of the farm.” Inlus opinion, “ neither a high 
gross output nor a high social output ”—the latter (ionnoting the 
meeting of the landlord’s rent, the workmen’s wages and the farmer’s 
profit—are guarantees of financial success, “ though both may be of 
value in judging of tho success or failure of farm management if we 
express them, not only on the acreage basis, but also per unit (a) of 
labour employed, (6) of capital invested, (c) of total expenditure, and 
{d) of expenditure on Mie employment of labour.” 

The first of a series of articles on “ Modem Science and Agriculture ” 
is devoted to “ Colloids and their Importance in the Soil,” by Mr. H. 
J. Page, of tho Rothamsted Experimental Station. The two chief 
colloids in soils are (1) clay, a prodiust of the weathering of silicate 
rocks, and (2) humic matter, often loosely tennod humus, which is 
organic material derived from the decomposition of plant residues* 
An explanation of soil colloids, their absorj^tive power for certain 
fertilisers, and tho reactions involved are given in considerable detail. 

There are a number of digests from “ Conference Papers ” in wliich 
dairying matters have a considerable share. This volume fully main¬ 
tains the scholarship and authority of the previous issues of this 
interesting and useful Annual. 

Afrieultliral Marketing. J. T. Homer. (London : Chapman & Hall, 

viii-f249, 6x9, 46 figures. Price 12s. 6d. net.) 

The object of this book, tlie strong American flavour of which is 
particularly noticeable in the emphasis placed upon the virtues of 
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branded products and proprietary articles, is to connect the theory of 
marketing agricultural products with pure economics, and it is 
especially achieved in the chapter on “ Demand.” The discussion 
on grading and packing, in Chapter III, seems to bo adequately treated, 
considering the scope of the book. In Chapter VII the question of 
“ Selling ” is considered in the theoretical light of elementary principles 
of salesmanshij), and seems to suggest a Correspondence Course in that 
art. The defence of what has often been termed “ aggressive selling 
methods ” is argued with conviction on page 112, where it is pointed out 
that the aggressiveness of salesmen has been responsible for greater 
economic welfare and increased jiroductivity. The paragraph on Co¬ 
operation in the Chapter “ Correlation of Supply and Demand ” shows 
that the author, as an economist, has much sympathy with the move¬ 
ment. He says (page 188) that “ Co-operation can never control price ; 
it can, however, make the flow of produce to market more orderly ...” 
But does not the more orderly flow of produce indirectly control price ? 
The more regular supply surely tends to stabilise the price level, although 
the other factor, demand, may remain imaltered. The final Chapter is 
devoted to a discussion of marketing imperfections, and suggestions 
are given for remedial measures. A useful bibliography, three appendices 
and an index complete the work. The first appendix consists of thirty 
questions evidently designed for the student of first principles of 
marketing economicjs ; the second contains four tables of freight rates 
for selected agricultAiral commodities; and the third deals diagrammatic- 
ally with sources of supplies of corn, oats, wheat and livestock for various 
cities. It is to be regretted that the diagrams in Appendix C were not 
enlarged for corn, oats and wheat, and that the proportions of supplies 
from various origins and travelling various distances were not given. 
As a whole, the book is very readable ; it is amply illustrated and should 
be a useful guide to the student wishing to link up the problems of 
agricultural marketing with economic theory. 

Practical Fruit Growing. J. W. Morton. (London ; Ernest Benn, Ltd. 

Price 10s. 6d. not.) 

Messrs. Ernest Benn, Ltd., have published this book in good form 
—handy size, good (iovers and stout, thick papiT, whilst tho ty^ie is 
bold and plain and can bo read without discomfort. Tho illustrations 
are well done. The writer—a practical fruitgrower—states his beliei 
that tho cultivation of fruit differs from tho cultivation of annual 
crops, because once tho land is occupied with fruit, it will remain so 
occupied for a number of years, for which reason it is necessary to 
ensure that tho soil has in it the material to supply the needs of tho 
fruit trees, and that the land is drained, cloanod, and well cultivated 
before planting. The methods which, in the experionco of the writer, 
have been practised successfully, are given in a series of chapters. 
Where the same results have been achieved by following different 
methods, all are given. The science of fruit growing or the theory of 
fruit production finds no place in this book. Suitable soils for a 
fruit plantation are dealt with, together with types which have proved 
satisfactory, and the lay-out, preparation, and the planting together 
of mixed types of fruit. The writer recognises the importance of 
selecting the right stock on which to work the trees, and explains the 
particular merits of a large number which arc mentioned. This 
chapter could have been much improved by drawing more freely on 
the results of the research work published by the Research Stations 
of Long Ashton and East Mailing. Tliere is an excellent chapter on 
spraying, but the writer has omitted to iwise the sentence “ Winter 
washes do not kill the eggs of pests.” The washes mentioned in the 
book do not, but what of certain coal tar distillate washes ? Surely 
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ontomologiBts have proclaimed that certain of these do kill eggs. 
Wrong statements such as these, and omissions of important subjects, 
detract from the value of an otherwise interesting and useful book. 

H. V. T. 

Enemies of Timber : Dry Rot and the Death*Watoh Beetle. Ernest 
G. Blake, M.R.S.I. (London : Chapman & Hall, Ltd. Price 
128. 6d. net.) 

This is a book of just under 200 pages in largish print, with twenty 
illustrations, six of which are from half-tone blocks. There are eight 
chapters, the first four of thorn dealing with dry rot of timber, and 
the remainder with the fiimituro beetle ami the death-watch beetle. 

In the first chapter the nature of timber and its liability to decay 
is discussf3d. A sketch of the development of the wood of a tree is 
attempted, but the author is evidently no botanist, and the story told 
is hardly satisfying. Chapter II deals with dry rot due to Meruliita 
lacrymans (not lachrymanst as the author consistently spells it), and 
occasionally f.o Polyporua vaporarivs and Coniophora cerebella. Here 
again a more attractive account would have been possible at the 
hands of one versed in mycology. 

As would be expected from his qualifications, the author is more 
happy when ho comes to deal, as ho does in Chapters 111 and IV, 
with the prevention of dry rot in new and its eradication from old 
buildings. Prevention, in essence, consists in providing for adequate 
ventilation, and for the absence of dampness, so that the stagnant, 
humid atmosphere nocossary for the development of the fimgus 
cannot exist-, buccess in eradication depends on the thoroughness 
with whi(}h the removal and <lostruction of every trace of tho rotted 
wood and of the fungus itself is carried out, and on the subsequent 
careful disinfection of tho affected area. Solutions of coirosive subhmat-e 
and earb(3lic acid are I’ocomrnended for the latter purpose. Full details 
are given of tho points which must be attended to by the builder 
when reinstating wood work after an attack, in order to prevent 
recurrence. 

Chapters V to Vni deal with tho furniture and doath-wat(;h beetles. 
Descriptions of tluj biology of these insects, based chiefly ui)on the 
work of Dr. Caban and the late Prof. Lefroy, are given. Perhaps the 
most inter(\stiiig chapters are those containing an account of tlie 
work of dealing with the death-watch beetle in Wt)stminster Hall, 
and the formulae of the various insecticides used for tho purpose. 
This information, whicli is not readily available in a summarised 
form, should j)rovo very useful to all those who have to deal with 
buildings containing valuable old timber. 

Tho book concludes with a good index. 


ADDITIONS TO THE LIBRARY 

Agriculture, General and Miscellaneous 

Pothamsted Experimental Station .—Library Catalogue of tho Printed 
Books on Agriculture published botwoen 1471 and 1840, with Notes 
on the Authors by Mary S. Aalin. (331 pp. -f 22 pi.) Harponden, 1926, 
lOs. [010.63 (02).J 

U,S. Department of Agriculture. —Dept. liullotin No. 1379 :—Electro- 
culture (34 pp.), Washingt-on, 1926. [537.] 

Ministry of Agriculture and Fisheries.—l^opovi of the Commission on 
the Ouse Drainage District. (56 pp. -f map.) London : H.M. Stationery 
O0oe, 1926 , 2e. [Cmd. 2672.] [63,14,] ^ 
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Horticulture and Fruit Growing 

Worky Pavl, —Tomato Production. (127 pp. + 12 pi.). Now York: 
Orange Judd Publishing Co. London: Kogan Paul, 1926, 7s. 6d. 
[63.513 (02).] 

Scotland, Board of Agriculture, —^Miscellaneous Publications No. 5 :— 
Potato Culture in Scotland. Report of Proceedings at Confon'noo 
held in Edinburgh, August 20 and 21, 1924. (77 yip.) Edinburgh : 

Board of Agriculture for Scotland, 1926, Is. [63.612 (04).] 

Lindsey (Lines) County Council Education Committee, —Seed Potatoes : 
The Influence of the Source of the Seed on the Yield. By J. Q, Murray, 
(14 pp.) Lincoln, 1926. [63.612.] 

Fairfordy F, —Fruit and the Fruit Trade. (164 pp.) London : Pitman 
& Son, 1926. 6s. [63.41 (02); 63.41 : 38.] 

Drain, B. D. —Essentials of Systematic Pomology. (284 pp.) New 
York: J. Wiley. London: Chapman & Hall, 1926, 138. 6d. [63.41 
( 02 ).] 

Farm Pests and Plant Diseases 

Claremont, C. L. —A Practical Handbook on Rat Destruction. (190 pp. 

4- 6 pi.) London : John Hart, 1926, 38. 6d. [63.269 (02).] 

Blake, E, O .— The Protection of Buildings Against Vermin. With a 
Comprehensive Description of tho most oiToctivo Methods that can 
be adopted for the Extermination of Rats, Mice, and Various Insects. 
(96 pp.) London : Crosby Lockwood, 1926, 28. [69 ; 63.269 ; 59.169.] 
Nexv York Agricultural Experiment Station. —Bulletin No. 629 :—Investi¬ 
gations on the Control of Pear Pay 11a (Psylla pyricola Fdrster.) (36 pp.) 
Geneva, 1925. [63.27.] 

U.S. Department of Agriculture. —Dept. Circular No. 376 : —A Method 
for the Control of Crown Gall in tho Apple Nursery. (8 jip.) Washington, 
1920. [63.23.] 

Poultry 

Hou^e, C. A."“Ducks : Show and Utility. (113 pp. -f 12 pi.) London : 

The Poultry Press, Ltd., 1926, 2s. 6d. [63.667 (02).] 

Texas Agricultural Experiment Station. —Bulletin No. 317 : Comparative 
Influences of Various Protein Foods (Tankage, Meat Scrap, and Cotton¬ 
seed Meal) on Laying Hons. (24 pp.) Brazos County, 1924. [03.651 
043.] 

Texas Agricultural E.vperiment Station. —Bulletin No. 331 : -Tho Value 
of Various Foods in the Control of Coccidiosis in Chicks. (14 j)!!.) 
Brazos County, 1925. [619.6 (d) ; 63.661 (04).] 

Economics 

Ministry of Agriculture and Fisheries. —Agricultural Policy. (7 j>y).) 

London : H.M. Stationery Oflice, 1926, 2d. [Cmd. 2581.] [338.1 (42).] 
Ministry of Agriculture and Fisheries. —Ei'.onoiuic Senes No. 8 :—Report 
on Agricultural Credit. (104 pp.) London: H.M. Stationery Office, 
1926, Is. 6d. [332.71 (42).J 

Ministry of Agriculture and Fisheries. —Economic Series No. 7 :—Rojiort 
on Wool Marketing in England and Wales. (66 pj). 4 pi.) London : 
H.M. Stationery Ofiicc, 1926, Is. 6d. [63.761 : 38.] 

Homer, J. T.—Agricultural Marketing. (249 yiyi.) Now York ; J. Wiley. 

London ; Chapman & Hall, 1925, 128. 6d. [381 (02).] 

Boyle, J. E, —Marketing of Agricultural Products. (479 pp.) New York 
and London ; McGraw-Hill Publishing Co., 1925, 178. 6d. [381 (02).] 
Augi-Laribi, M. —L’Agriculture pendent la Guerre. [Publications do la 
Dotation Carnegie pour la Paix Internationale ; Histoire Economique 
and Socialo de la Guerre Mondiale. S6ne Francaiso.] (331 pp.) Paris : 
Les Presses Universitaires do France. London : Oxford University 
Press, 1926. [63 (44) ; 338.1 (44).j 
♦ ♦ « 

SELECTED CONTENTS OF PERIODICALS 

Agriculture, General, and Miscellaneous 

Investigations in Agricultural Science at Rothamsted, Sir E. J. Russell. 
(Jour. Roy. Soc. Ajts, vol. lxxiv. No. 3824 (Mar. 6, 1926), y>p. 346-364.) 
[37 (072) (42).] 

The Drainage of Heavy Land, H. B. Turner. (Jour. Farmers’ Club, Part 1 
(Feb., 1926), pp. M6.) [63.14.] 
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Weeds of Fonde, Water-oourses, and Undrained Lands, J. Perdval and 
H. O. Long, (Jour. Bath & W. 4b S. CJountiee Soc., xx (1925>26), pp. 32* 
53 -f 4 pi.) [68.269.] 

The Produoticm of Industrial Alcohol from British Vegetable Products, 
O, W. Momer*WiUiama, (Jour. Farmers* Club, April, 1926, pp, 39-50.) 
[663.6.] 

Field CroiMi 

The Importance of the Sugar Beet, S. L. Bastin. (Jour. Bath & W. & S. 

Counties Soc., xx (1926-26), pp. M8.) [63.3433.] 

Clovers and Related Crops, jB. O. Stapledon (Essex County Farmers' 
Union Yearbook, 1926, pp. 168-166.) [63.33 (6).] 

Some Stuilies on the Formation of Permanent Pastures in North Wales, 
B. A. Roberta, (Welsh Jour. Agric., ii (January, 1926), pp. 81-102.) 
[63.33 («).] 

The Improvement of Poor pMtures—with Special Reference to the 
Manuring of Acid Pastures, T. Wallace, (Jour. Bath & W. & S. Counties 
Soc., XX (1926-26), pp. 86-94.) [63.33-16.] 

A Study of the Process of Making Stack Silago, H, E, Woodman and 
F. Hanley. (Jour. Agr. Sci., xvi, January 1, 1926, pp. 24-60.) [63. 
19832.] 

Production of Healthy Stocks of Seed Potatoes, W. D, Damdaon, (Jour. 
Dt^pt. Lands and Agr. (Dublin), xxv (1926-26), 3,pp. 281-283.) [63.612; 
63.23.] 

The Manuring of Mainorop Potatoes, B, Thomas, (Jour. Bath A W. 4b S. 

Counties Soc.. xx (1926-26), pp. 19-30.) [63.612-16.] 

Ei^rimentft in the Manuring of Swedes in Anglesey, Carnarvonshire, 
Denbighshire, and Flintshire, 1885-1924, E. J. Roberta. (Welsh Jour. 
Agr., n (January, 1926), pp. 161-159) [63'3..2-16.] 

Plant Pests and Diseases < 

Fruit Posts and Winter Control Measures, H '^our. Ball. 4: 

W. &. S. Counties Soc., xx (1926-26), pp. 6o . av/ pi.) ^3.27 '!.] 
Control of Big Bud Mite {Etiophyes ribis) m the Field, R. u, Holton, 
J, Aims, and H, M, Tydeman (Jour. Pomol. & Hort. Sci., v, 2 (Ms^’ch, 
1926). pp. 124-130, pi. No. 6.) [63.27.] 

The Apple Fruit Moth or Miner ** {Argyreathia conjvgeV'* " 

R, S. M'Dougall. (Scottish Jour. Agr., ix, 1 (January, 1926), pp. u4-6l.) 
[63,27.] 

Notes on the Insect Pests of Red Clover, J, R. W. Jenkins. > • 

Agr., II (1926), pp. 221-228) [63.27-33.] 
l>eathor Jackets and Their Control, H. W, Thompson. (Weis’ 

II (1926), pp. 228-233.) [63.27.] 

Some Experiments on the Control of Bunt of Wheat b Copper 
('arbonate and other Chemicals, including data on the Growth 
Yield of Treated and Untreated Grain, K. Sampson and D.' W, Davies. 
(Welsh Jour. Agr., ii (1926), pp. 189-212.) [63.24.] 

Studies on Ophiobolua graminis, Sacc. and the Take-All Disease of 
Wheat, R. J. Davis. (Jour. Agr. Res., xxxi, 9 (November 1, 1926), 
pp. 801-840.) [63.24.] 

The Control of Onion Smut (Urocyatis cepulce), N. L. Alcoch, A. E. 8. 
MJrUosh, and O. B. Wallace. (Scottish Jour. Agr., ix, 1 (January, 1926), 
pp. 66-70.) [63.24.] 

The Control of Leaf-Roll Disease in Potatoes by the Diagnosis of 
“ Primary Infected " Tubers, W. McLean. (Jour. Agr. Sci., xvi, 1 
(January, 1926), pp. 149-167.) [63.23.] 

Some Fimgus Diseases of Fruit Trees, S. A. Murphy. (Jour. Dept. 
Lands and Agr. (Dublin), xxv (1926-26), 3, pp. 269-280 4* 2 5.) 
[63.24-41.] ^ ' 

Silver Leaf Disease {Stereum purpureum) V, F. T. Brooks and W. O. 
Moore. (Jour, Pomol 4b Hort. Sei,, v, 2 (March, 1926), pp. 61-97.) 

[63.24.] f t't' f 

The Winter Spraying of Fruit Trees. Tests with the New Tar Oil Washes, 
O. Shsrrard. (Jour. Dept. Lands & Agr, (Dublin), xxv (1926-26). 3. 
pp. 297-304.) [63.296.] * 

Pvittted uiidar the Authority of HIS lfAmsy*s fixiXioniT 0m9% 
by the Loodoa OsMoiiisii Frew Ud., 74 Swiatoa Street, Olay's Inn Bond, W.O l'-wll606. 
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NOTES FOR THE MONTH 

A STRICT surveillance has been kept on the diseases and 
pests of the potato, and growers have gone far to improve 
its quality by a high standard of selection 

The Marketing and cultivation, but these achievements 
of Potatoes have not been paralleled by a high 
standard of marketing organisation. This 
fact emerges from a study of the Ministry’s Report* on the 
Marketing of l^otatoes in England and Wales which has just 
been published. 

The Report analyses the movement of potatoes from grower 
to consumer and gives a description of the services which 
are utilised at each stage of the process. The functions of 
various types of distributors, the part played by the different 
kinds of markets, and the incidence and extent of marketing 
costs are discussed in detail. Consideration is also given to 
the different aspects of commercial grading and standardisa¬ 
tion, the problems of packing, transportation, and storage. 
Growers of “ seed ” potatoes will find much useful information 
in the Report to assist them in a trade which is becoming 
increasingly specialised. 

Most of the suggestions seem to require consideration by 
a body of growers and merchants acting in the interests of 
the potato trade as a whole. One of the most important is 
that of the casual surj^lus. A widely fluctuating crop yield is 
characteristic of potato production ; with demand relatively 
inelastic, it follows that, from time to time, a more or less 
unmarketable surplus results. These years of plenty usually 
spell disaster to many growers who may find access to a 
drugged and sluggish market a difficult matter and prices 

♦ The Marketing of Potatoes in England and Wales (Economic Series, 
No, 0). Obtainable from H.M. Stationery Office, Adastral House, 
I({ngsway, W -C. 2. Price, Is. 6d. net. 

N 
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out of ail relation to costs of production. To aid in stabilising 
the industry in these years of crisis, suggestions are made in 
the Report which merit the serious consideration of all con¬ 
cerned. The proposal that a Potato Stabilisation Fund should 
be buUt up by the industry itself on a contributory basis 
and should be applied directly in years of surplus to facilitate 
the flow of supplies into exceptional channels is of far-reaching 
importance and derives added significance from the attention 
now being given by American farmers to the same problem. 

A Report of this nature is needed by the industry; much 
of the material has not been published before, and growers, 
grower-merchants, wholesalers, commission salesmen, retailers, 
and consumers alike would be well advised to make themselves 
acquainted with its contents. 


At the General Assembly of the International Institute of 
Agriculture which opened on April 19 last, considerable progress 
was made towards the realisation of the 
World project put forward by the Institute for 
Agricultural the holding of a World Agricultural 

Census Census in 1930-31. This proposal was 

first officially enunciated at the General 
Assembly of 1924, when a resolution was passed emphasising 
the great impoitance of the idea and instructing the Per¬ 
manent (bmmittee of the Institute to take the necessary 
steps to secure the collaboration of adhering countries and to 
prepare a programme for submission to a Committee of 
statistical experts who would consider the question at the 
General Assembly of 1926. Steps were at once taken to sound 
the various Governments by means of a circular letter from 
the Institute and nearly all the replies were favourable on the 
main question as to the desirability of taking such a census, 
and the willingness of the adhering countries to co-operate. 

In the meantime the preparatory work was put in hand 
and a special bureau instituted for the World Agricultural 
Census. This office was financed partly from the ordinary 
funds of the Institute but in the main from an annual con¬ 
tribution of 10,000 dollars a year for five years by the “ Inter¬ 
national Education Board ’’ (Rockefeller Foundation). The 
work of direction was entrusted to Mr. Leon Estabrook of 
the United States Department of Agriculture, assisted by 
his own staff, subject always to the control of the Statistical 
Biireau of the Institute. 
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In February last the Institute summoned to Rome a few 
specially chosen statisticians to consider and amend the first 
draft of the form prepared by Mr. Estabrook and to report 
on it to the Committee of Statistical Experts which was 
summoned to meet in the week preceding the General 
Assembly. Both these Committees met and made substantial 
amendments in the form, all of them designed to secure 
greater brevity and simplicity. The form as revised was 
adopted by the General Assembly without amendment, and 
it is now proposed to circulate the form, together with suit¬ 
able explanatory notes, to the Governments and to take 
such steps as may be considered desirable with a view of 
inducing all the countries of the world to agree to take an 
agricultural census on the lines indicated. 

The actual form which it is proposed to circulate is confined 
to questions relating to the area of crops harvested, the 
number of live stock, and the labour employed. All such 
questions have to be answered directly by the farmer and 
can in fact be answered without difficulty. There is, however, 
attached to the form an appendix consisting of questions 
dealing with the production of crops, milk, wool, honey, 
silk, &c. These questions are of primary importance, but it 
is proposed that the method of obtaining such information, 
i.e., either by direct inquiry from the farmer or by expert 
estimation, should be left to the direction of each country. 

There are in addition a number of supplementary questions 
on which it is desirable, though not essential, that as many 
countries as possible should supply information ; among them 
may be instanced the various forms of tenure, drainage and 
irrigation, wages and housing of labour, the variety and amount 
of fertilisers used, stocks of the chief agricultural i)roducts 
on farms at a given date, the production of glasshouse and 
nursery produce, the use of agricultural machinery, etc. So 
far as the northern hemisphere is concerned the census is to 
apply to the crop areas harvested and the quantity of products 
obtained in the calendar year 1929, and as regards the southern 
hemisphere in the twelve months July 31, 1929, to June 30, 
1930. The fixing of a date or dates on wliich the information 
relating to the numbers of live stock and the labour employed 
should be collected presents great difficulties, and this question 
was left in abeyance for the time being. 

It must be realised that the form, as it stands at present, 
is purely provisional, and that without doubt many sugges¬ 
tions and amendments will be put forward by the various 

n2 
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governments and by the Bureau of the World Census before 
the meeting of the next General Assembly in 1928, when the 
final form will be settled. In addition the final form is intended 
only as a guide for all the countries taking the census, and 
that each country should be free to introduce modifications 
applicable to its own peculiar conditions and to include in 
the form such additional questions as may seem desirable. 
At the same time the questions contained in the provisional 
form have been so simplified and have secured such a general 
measure of acceptance as the basis of the final form that there 
is every reason to hope that when the time comes the countries 
concerned will find themselves in a position to secure com¬ 
parable information on all essential points. 


Annual Returns 
of Crops and 
lave Stock under 
Agricultural 
Returns Act, 
1925 


Tiik annual agricultural returns, which are collected each 
year on June* 4, are now compulsory under the provisioiis 
of the Agricultural Returns Act passed 
last year. Every occupier of more than 
one acre of agiicultural land, which 
includes orchard land, market gardens 
and nurseries, is required to make a 
return. The forms for the returns will 
be issued immediately before dune 4, 
and when completed they should bo 
forwarded to the (Jrop Reporter whose address appears on 
the back of the form. It is hoped that all occiquers will make 
their retur’ns jw’omptly so that the tabulated results may 
be j)ublished as early as possible. 

The Act provides that no individual return or part of a 
return may be used, published or disclosed except for the 
purposes of the proj)aration and publication of agricultural 
statistics or of a prosecution under the Agricultural Returns 
Act. 


In his address to the Council of Agriculture for England,* 
on June J, the Right Hon. Walter Guinness, M.P., Minister 
of Agriculture and Fisheries, referred to 
Foot-and-Mouth the question of foot-and-mouth disease in 
Disease the following terms :— 

Foot-and-mouth disease has given us 

♦ A report of tlie of the roimcil of Agriculture will appear 

in the July issue of this Journal, 
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a great deal of concern. In March and April we had some 
serious outbreaks in East Yorks. It IkS a district where 
large numbers of cattle and sheep are wintered, and the 
position became very serious owing to lack of feed. The 
hardship on the farmers was very great because a lot of the 
stock was ready for market, and under the necessary restric¬ 
tions which had to be imposed large losses were inevitable. 1 
am glad to say that the local farmers played up in a very 
efficient way, and with the assistance of the National Farmers’ 
Union they set up a temporary co-operative abattoir which 
enabled them largely to decrease the losses which they suffered. 
The number of outbreaks in the last month—May—was 
18 ; in April it was 10 ; in March it was 19. In the last ten 
days we have had a new and tinfortunate develo})ment. 
Scotland, which had been free from foot-and-mouth disease 
for ov'^er two years, has now become a centre of a new outbreak, 
and in connection witli this outbreak wo have made a very 
important discovery, that the origin is tracf'able to fonagn 
pigs brought in for (airing at a Britisli bacon factory. There 
have been seven outbreaks in the vicinity of the bacon factory 
at (\nrluke, and th(\v are all tj’a(*ed to virulently infcKjted car¬ 
casses which had been brought in from Holland and Belgium. 
Hie carcasses in some cases have been Dutch, in other* cas(‘s 
they have been Belgian, but tlu^y have all come, I think, 
through Holland. The infectcKi cai'casses came fi^orn B(‘lgium, 
but they came through Rotterdam. Apart from the carcasses 
at (Jarluke, wo have now got another case of foreign infection 
through (yWlisle, and a shipload, including inf(*cted carcasses, 
has arrived at Leith. We have long suspected that foot-and- 
mouth disease might be brought to this country by foi*eign 
meat, and especially offals, which obviously are an e.xtremcly 
dangerous source of infection, being full of blood, which, as 
you know, is the most dangerous medium. For the first 
time we have got absolutely definite and complete evidence, 
and now that we have been able to get on to it—because 
it must be j*emembei’ed that we have no machinery in 
the ordinary course under the Ministry of Agriculture for 
inspecting meat cargoes at the port—now that we have 
got on to it, and traced it back from the outbreak, 
I think it is absolutely imperative that we should take action 
to minimise this risk. At the same time I am sure the Council 
will understand that this matter raises issues of great 
importance, and I cannot give any indication of what action 
we may take until I have consulted the Government as a 
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whole, as in a matter of this grave importance which affects 
foreign countries as well as ourselves, I must get the approval 
of my colleagues to any action which we may take. However, 
1 can assure you that no time will be lost. We have only just 
got the necessary evidence, because it takes some time to 
trace these cases back, and we shall act on it 1 hope at the 
earliest possible moment.” 


The general level of prices of agricultural produce in April 
was 53 per cent, higher than in the corresponding month of 
1911-13, an increase of 3 points as 
The Agricultural compared with the March figure. This 
Index Number increase was mainly due to the fact that 
the price of milk forwarded to London 
and Birmingham districts under the terms of the National 
Farmers’ Union contracts was only Id. per gallon below the 
winter price, whereas in previous years the April price was 
similar to that paid throughout the summer. Prices of 
agricultural produce, on the average, were at practically the 
same level as in Ai)ril, 1923 and 1924, but were 5 points lower 
than in April, 1925. 

In the following table are shown the percentage increases as 
compared with pre-war prices each month since January, 
1921 

Percontage increase compared with the 
average of the corresponding montli in 
1911-13 


Month 


1921 

1922 

1923 

1924 

1926 

1926 

January 


183 

76 

68 

61 

70 

68 

February 


167 

79 

63 

61 

67 

63 

March .. 


150 

77 

69 

67 

66 

60 

April .. 


149 

70 

64 

53 

68 

63 

May 


119 

71 

64 

66 

67 

_ 

June .. 


112 

68 

61 

58 

66 

— 

July 


112 

72 

63 

62 

61 

— 

August 


131 

67 

54 

69 

66 

— 

September 


116 

67 

66 

60 

67 

— 

October 


86 

69 

61 

63 

63 

— 

November 


79 

62 

63 

64 

53 

_ 

December 


76 

69 

66 

63 

53 

— 


drain .—^Wheat advanced in price throughout the month 
and averaged 11s. lid. per cwt. as compared with 11s. fid. in 
March, the former figure being 57 per cent, higher than in 
the base years. Barley averaged 9s. Id. and oats 8s. lid. 
per cwt., these prices teing in each case Id. per cwt, above 
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those of March. The index figure for barley rose by 4 points 
to 18 per cent., and that of oats by 1 point to 26 per cent, 
above pre-war. All classes of grain sold at lower prices than 
in April, 1926, wheat being 4d., barley Is, 6d., and oats 7d. 
per cwt. cheaper than a year earlier. 

Live Stock ,—^Fat cattle were slightly dearer on the month, 
but as the increase was relatively less than in pre-war years, 
the index figure shows a drop of 4 points to only 39 per cent, 
above pre-war, or the lowest index number since the war, 
and 11 points lower than in April, 1925. The average price of 
fat sheep was Jd. per lb. higher than in March, and as a 
reduction occurred as between March and April, 1911-13, the 
index number, rose from 52 to 59 per cent, above pre-war. 
Bacon pigs were 2d. and porkers 4d. per 14 lb. stone cheaper 
on the month, but at 82 and 84 per cent, respectively above 
1911-13 prices were relatively very dear as compared with 
other agricultural commodities. Prices of all classes of store 
stock were at a higher level than in March, dairy cattle being 
5s. and store cattle 12s. per head dearer, while store sheep 
averaged about 2s. 6d. per head more. Both fat and store 
cattle and sheep were cheaper than a year earlier, but pigs, 
especially stores, were much dearer. 

Dairy and Poultry Produce .—^The average price of milk in 
the Manchester area was reduced on the month from Is. 6d. 
to Is. O^d. per gallon, while in the London and Birmingham 
districts prices under contracts made in accordance with the 
National Farmers’ Union scheme only fell from Is. 5d. to 
Is. 4d. per gallon. A fair proportion of milk sent by producers 
whoso earlier contracts did not cover April was sold at lower 
rates than those fixed under the National Farmers’ Union 
scheme, but on the average the April price showed a much 
smaller reduction than usual as compared with the previous 
month, and the index figure records an advance of 23 points, 
milk being nearly twice as dear as in April, 1911-13, Butter 
was Id. per lb. cheaper on the mouth, but as the reduction 
was relatively less than in the basic years the index number 
rose from 46 to 49 per cent, above pre-war, while cheese was 
imchanged at 77 per cent, above. Eggs averaged |d. per 
dozen less than in March and sold at 48 per cent, more than 
in the corresponding month of 1911-13. As compared with 
April, 1925, eggs and butter were cheaper, but cheese was 
about 10 per cent, dearer. 

Other Commodities .—^The decline in potato prices was 
continued, and average prices were about 5s. per ton lower 
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than in March. Potatoes were only 7 per cent, dearer than in 
the basic years and were 50 per cent, cheaper than in April, 
] 925. Cabbage sold at higher figures than in March and was 
twice as dear as in pre-war years. Cauliflowers also made 
double 1911-13 prices, while carrots were relatively very dear 
at 140 per cent, above their price in the basic years. Hay 
was unchanged on the month and was relatively the cheapest 
of all agricultural produce, being only 5 per cent, dearer than 
in April, 191 M3. 


Index numbers of different commodities during recent 
months and in April, 1924 and 1925, are shown below :— 

Percontago Increase as compared with the Average 
Prices ruling in the corresponding months of 
1911-13 


('onimodity 


Wheat 

Barley 

Oats 

Fat caitl(^ 
Fat shooji 
Bacon pigs 
l*ork pjgs .. 
Dairy cow.s 
Store <;attle 
Store sheej) 
Store j)igs 
Kggs 
Poultry 
Milk ‘ ., 

Butter 
Cheese 
Potatoes .. 
Hay 


1924 

1925 


Ai)ril 

April 

Jan. 

38 

02 

07 

48 

38 

31 

35 

34 

35 

1 49 

50 

52 

75 

100 

1 03 

' 30 

08 : 

1 94 

39 

07 

94 

03 

47 1 

42 

38 

39 ' 

33 

84 

100 : 

57 

42 

55 

121 

48 

61 

70 

70 

60 

56 

58 , 

68 1 

74 

51 1 

64 1 

53 

71 ! 

61 1 

82 

154 ! 

115 1 

53 

0 i 

—2* 1 

4 


192(5 


Feb. 

Mar. 

April 

00 

55 

57 

19 

14 

IS 

27 

25 

20 

47 

43 

39 

50 

52 

59 

89 

85 

82 

89 

89 

84 

40 

37 

39 

37 

31 

31 

63 

01 

00 

121 

1 115 

119 

72 ! 

41 

48 

50 

50 ' 

40 

74 

72 ' 

95 

47 

46 i 

49 

78 

77 ! 

77 

49 1 

31 ■ 

7 

4 

6 1 

5 


♦ Decrease. 
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THE INTERNATIONAL INSTITUTE OF 
AGRICULTURE 

The General Assembly of the International Institute of 
Agriculture was held at Rome from April 19 to 26, 1926, and 
was attended by about 152 delegates representing sixty-two 
countries (including colonies), and also by a number of 
“ observers.” The British delegation consisted of Sir Daniel 
Hall and Mr. R. J. Thompson, representing the Ministry of 
Agriculture, together with Mr. R. R. Robbins of the National 
Farmers’ Union. Sir Robert Grieg and Mr. J. R. Ramsay 
represented the Board of Agriculture for Scotland, and Dr. 
Scott Robertson the Ministry of Agriculture for Northern 
Ireland ; Sir Daniel Hall and Mr. Thompson also represented 
Australia and New Zealand. 

The opening meeting, at which the King of Italy was 
present, was addressed by the Prime Minister, Signor 
Mussolini. Sir Daniel Hall replied on behalf of the British 
Empire. 

The following is a brief summary of some of the matters 
which came up for discussion:— 

Finance. —One difficulty with which the Institute has been 
faced in recent years has been the insufficiency of the funds 
placed at its disposal, owing primarily to the depreciation in 
the value of the lire. The budget voted for 1925 and 1926 
amounted to 3,900,000 lire as compared with a budget figure 
in 1914 of 1,190,000 lire. The value of the lira, however, in 
1926 was only about one-fifth of what it was in 1914 ; thus 
with the exchange at par, as it was then, the income provided 
in 1914 was equivalent in sterling to £47,600 per annum, 
whereas with the exchange at 120 the income provided in 
1926 was only equivalent to £32,500 gold. Moreover, the 
index number of wholesale commodity prices in Italy is 
seven times what it was before the war, so that the purchasing 
power of the hra has really decreased to a greater extent than 
is indicated by the alteration in the rate of exchange. 

In accordance with the agreement reached at the previous 
Greneral Assembly, a new system of contribution comes into 
operation as from January 1, 1927, whereby the total net 
expenditure budgeted for by the institute (calculated in Italian 
lire) is divided among the adhering countries according to the 
number of units of subscriptions which each country has 
undertaken to pay, subject to a maximum limit of 4,000 gold 
francs per unit. 
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In the original Convention of 1905 the value of the unit of 
subscription was fixed at 2,500 francs, and the present General 
Assembly, in fixing the unit of subscription for the years 
1927 and 1928, felt that it was not desirable to exceed this 
Qgure of 12,600 Italian lire, this being approximately the 
equivalent of 2,500 francs at par or on a gold basis. It was 
recognised that this would not fully provide the funds required 
by the Institute, but, having regard to the universal restriction 
in expenditure, there was a risk that certain countries might 
feel disinclined to accept the new system if it at once made 
them liable for something materially more than was 
provided for in the original treaty. 

On the basis of a unit of subscription of 12,500 lire, the 
total expenditure was accordingly fixed at 5,260,000 lire 
(£43,800) for each of the years 1927 and 1928, but in addition 
certain non-recurring charges in 1926-27-28 amounting in the 
three years to 1,838,000 lire (£15,000) are to be paid from 
the reserve fund. Calculated in sterling, therefore, the 
authorised expenditure of the Institute for the next two 
years is approximately the same as in 1914. 

The financial stress which presses upon the Institute is 
the necessity of increasing the salaries of the staff, which 
are now so low, having regard to the cost of living, as to 
make it difficult to fill vacancies or to retain capable men. 
Some provision has been made in the budget for temporary 
increases, but fundamentally the whole future of the Institute 
rests on the provision of more money by the adhering 
Governments on a scale which will enable it to employ a 
larger staff, and also enable it to attract more capable and 
competent men. In proportion to the funds at its disposal, 
however, the Institute is doing valuable work, and in most 
cases is relieving countries of expenditure which they would 
have to incur individually if it were not being done by the 
Institute for the joint benefit of all. The staff, notwithstanding 
the inadequate salaries, appears very keen and generally 
efficient. 

Three developments of importance were discussed at the 
General Assembly, viz.:— 

(1) The establishment of a Scientific Council. 

(2) The development of relations with Agricultural Asso¬ 
ciations, and 

(8) The establishment of a Colonial Bureau. 

Tbe Sdentiflc Council.— It has long been felt that the 
Institute needed some arrangement for obtaining scientific 
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and technical advice, over and above that provided by certain 
members of the Permanent Committee, and the President 
recently decided to set up a Scientific Council divided into 
numerous committees, the members of which would be 
available to advise the Institute on special subjects either by 
correspondence or by conference at Rome. There can be no 
doubt in principle of the soundness of this proposal, but it 
was decided that the Governments should be consulted as to 
the men to be chosen. 

Relations with Agricultural Associations— The General 
Assembly of 1924 indicated the desirability of establishing 
some system which would bring the Institute into closer 
contact with Agricultural Associations, and with this object 
a scheme has been devised under which the principal 
Associations of the different countries are invited to nominate 
representatives to assist the Institute in a consultative 
capacity. Some further experience of this proposal is necessary 
before it is possible to express any opinion, but obviously it 
is a method which should help to bring the Institute into 
closer touch with Associations. It is difficult, however, to 
make it effective in the case of distant countries, or countries 
where the number of organisations is very large. It appears 
to have been the view of the President that this consultative 
body, being of an international character, ought to render 
unnecessary any other international organisation of Agricultural 
Associations, such as has been proposed by Mr. Laur of the 
Swiss Peasants’ Union, or such as already existed in the 
International Commission of Agriculture, an old-established 
organisation with its headquarters in Paris. This view was 
not pressed, however, and the International Commission, 
with an amended constitution, will now endeavour to form 
itself into a free and independent federation of Agricultural 
Associations, while at the same time maintaining a close 
liaison with the Institute at Rome. 

Extension of the Colonial Work of the Institute —A decision 
of interest to the colonies was that to establish in the Institute 
a new bureau definitely entrusted with the duty of studying 
and publishing information as to colonial and tropical 
agriculture. For several years past the extension of this side 
of the Institute’s work has been advocated, and some attention 
had been given to the subject, but on this occasion there was 
a consensus of opinion in the Assembly that more definite 
action must be taken, and an additional sum of 500,000 lire 
was voted to defray the expenses of a separate bureau. It is 
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hoped that the Institute will be able to do some effective work 
in this direction, and that as a result the (Jovemments 
interested in the subject will find themselves able to increase 
their contributions to enable the Bureau to become effective. 

Statistics. —^The part of the Institute’s work which is perhaps 
most generally appreciated is that of the Statistical Bureau, 
and various recommendations were made by the General 
Assembly tending to its extension and enlargement. The 
President in his report also made some interesting suggestions 
as to the development of the statistical work in order to make 
it of more direct utility and value. 

The most important statistical question which came before 
the General Assembly was that of the preparations for the 
World Agricultural Census in 1930, in regard to which a 
separate note is published on page 194. In view of the 
importance of increasing our knowledge as to the world supply 
of food and other agricultural products, it may fairly be said 
that the effort which the Institute is making to obtain a 
universal census on a uniform basis is an international work 
of real utility. Apart from the stimulus to collect the desired 
information, it is hoped to supply the Government statisticians 
throughout the world with a mass of information as to the 
technical aspects of collection and tabulation of data, and 
as to methods of estimating which can be adopted in cases 
where direct information cannot be obtained. 

Work of the Bureau of Agricultural Science —The technical 
work of the Institute in the past has been mainly confined 
to the collation and publication of summaries of scientific 
and technical information, and it is understood that this kind 
of work is of considerable value to countries which do not 
possess any very advanced organisation for agricultural 
education and research. Apart from this an effort has recently 
been made to develop international action in regard to plant 
protection and similar questions. At a meeting of experts 
held in the week before the Assembly a scheme for an Inter¬ 
national Convention for Plant Protection had been drafted, 
and recommendations were made as to the publication of a 
list of plant diseases and pests in different parts of the world, 
and of a monthly bulletin summarising current information 
likely to be of value to phytopathologists and plant protection 
services in different countries. The general utility of these 
proposals is admitted, the only question being whether the 
Institute with its present resources is really in a position to 
undertake this additional task in an efficient manner. 
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Work of fhe Economic Bureau. —^The General Assembly was 
impressed with the desirability of developing the economic 
work of the Institute, and made recommendations as to the 
preparation of schemes of inquiry as to the marketing of 
agricultural produce and as to the economic agricultural 
conditions in different countries. Both these recommendations 
are of a very generalised character and will need consideration. 
The President in his report laid a good deal of emphasis on 
the importance of the Institute taking a much greater share 
in the discussion of international economic and social questions, 
and given a competent staff there is a useful field of activity 
in this direction. 

Library* —The library of the Institute now consists of some 
160,000 volumes, and may claim to be one of the largest 
agricultural libraries in the world. A grant to provide the 
services of a highly trained librarian has been made by the 
International Education Board, which is also paying the 
cost of giving a three years’ training to three assistant librarians 
in order to provide the Institute with a nucleus trained staff. 


THE USE OF THE AEROPLANE FOR 
APPLYING INSECTICIDES 

A. D. Imms, M.A., D.Sc., 

Botkamsted Experimental Station, Harpenden, 

The use of the aeroplane for the application of insecticides 
by means of dusting is the newest method of combating 
injurious insects.’ The following article is written with the 
object of tracing the development of this venture and sum¬ 
marising its position at the present day. During the spring of 
1925, the writer visited the Delta Laboratory, for Cotton Boll 
Weevil investigations, at Tallulah, Louisiana. While there 
he had the pleasure of discussing some of the technical problems 
with Dr. B. R. Goad, who is in charge, as well as witnessing a 
demonstration flight in the use of the aeroplane for dusting 
purposes. A journey of about 45 miles was also taken in an 
aeroplane over territory where dusting operations had been 
carried out on a moderately large scale (Figs. 1 and 2). 

The possibility of applying insecticides by means of aero¬ 
planes was first investigated in August, 1921, when the Ohio 
State Experiment Station conducted a series of trials with 
lead arsenate. The tests consisted in distributing the poison 
from an aeroplane over a grove of catalpa trees which were 
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being defoliated by the larvae of the catalpa sphinx moth 
(CeraUmia catalpae Bdv.), and the success achieved in this 
experiment suggested the use of the aeroplane to combat the 
cotton boll weevil {Anthorumus grardis Boh.) At the request 
of Br. B. B. Coad, arrangements were made by the U.S. 
Department of Agriculture for a series of trials to be carried 
out the following year at the Delta Laboratory, Tallulah, La. 
Since the cotton leaf worm {Alabama argillacm Hubn.) was, 
at the time of the experiments, causing severe damage in the 
vicinity of Tallulah this insect was made the subject of these 
trials. It was also apparent that the effects of the treatment 
on a leaf-feeding insect would be more immediate and easier 
to estimate for purposes of a preliminary trial than on the 
cotton boll weevil. In these experiments calcium arsenate 
was used and the results achieved showed that the cotton leaf 
worm could be controlled with a poison allowance considerably 
below that necessary when using ordinary dusting machines 
on the ground. During 1923 boll weevil control with aero¬ 
planes was undertaken on two entire plantations covering 
about 3,000 acres. The net result of the experiment showed 
that the aeroplane can distribute an insecticide efficiently, 
effectively and profitably for the control of the cotton boll 
weevil. During 1925, over 50,000 acres of cotton were dusted 
commercially, and plans are in preparation for a more extended 
application of dusting from aeroplanes in the future. While 
tffis method is naturally undergoing development and 
modifications in technique, its advantages have now definitely 
passed the preliminary experimental stage. It is noteworthy 
that spruce, pecan, tobacco, peaches and citrus fruits, in 
addition to catalpa and cotton, have been dusted from the air. 
Experiments also in poisoning Anopheles larvae with paris 
green delivered from aeroplanes, in the lakes and bayous of 
Louisiana, have reached a point when appropriations are being 
considered with the object of adopting this method for exten¬ 
sive control. The same method has been tested with reference 
to the control of mosquito larvae in flooded rice fields which 
proved well adapted for successful treatment by aeroplane. 

In so far as cotton dusting is concerned, the aeroplanes fly 
from 10 to 20 ft. above the growing crop and at a speed of 
60 to 80 or more miles per hour. Under ordinary conditions 
it is not necessary to distribute more than 2 to 3 lb. of the 
arsenical per acre in order to obtain satisfactory weevil control. 
At first, military aeroplanes were used for this work, but were 
found unsuitable. Under average conditions two methods of 
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flying need to be adopted: the long straight>away flights 
over extensive fields, and the short flights involving quick 
turns which are required in restricted areas. Aeroplane 
builders turned their attention to the subject and the outcome 
of experimental work has been the production of special 
planes which are safer and more efficient for dusting purposes 
than are military machines. The Huff-Daland Model 5 is a 
new machine and is recommended by the U.S. Department of 
Agriculture for the small-field type of work on account of 
its diminutive size, manoeuvring capacity and ease of control. 
It has a calcium arsenate capacity of 300 lb., carries fuel and 
oil for a four hours* flight, and is capable of dusting 300-400 
acres per hour. The Huff-Daland Model 31 was designed and 
constructed to specification of the U.S. Department of Agri¬ 
culture to meet the requirements of dusting large open areas. 
It has a calcium arsenate capacity of 1,000 lb. fuel and oil for 
four hours, and can dust 600 -1,000 acres per hour. It is assumed 
that 80 per cent, of the average cotton fields can be dusted with 
Model 5, and, at an average of 360 acres per hour, a day’s 
flight of four hours will be capable of treating 1,440 acres. 

The advantages of aeroplane dusting are stated by Mr. 
G. B. Post, of the Georgia State College of Agriculture, to be as 
follows : (1) It saves .50 per cent, to 60 per cent, of the calcium 
arsenate required to produce the same results by any other 
method of dusting. (2) Unlike ground dusting it is not necessary 
that it should be carried out at night, and the usual dry winds 
are not a hindrance. (3) One aeroplane will carry out the work 
of 50-75 cart dusting machines, as the best cart machine, under 
favourable conditions, dusts about 30 acres a day compared 
with 200-1,000 acres per hour by a single aeroplane. (4) The 
possibilities of the aeroplane are limited only by its capacity 
for carrying fuel, oil and the dusting material. According to 
figures compiled by the Louisiana State University, May, 1924, 
the average cost of five dustings was $7*26 per acre (approxi¬ 
mately £1 10s.) and the dusted fields yielded an average clear 
net gain of $33*14 per acre (approximately £6 16s. 6d. : at 
11 cents per lb. of seed cotton) over fields that were not 
dusted. 

Two chief types of hoppers have been designed, and for the 
discharge of the dust a valve is opened and the dust liberated 
either by means of a kind of paddle wheel worked by hand or by 
air suction. More recently various other devices for distri¬ 
buting the poison from the aeroplane have been developed 
and perfected. 
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One of the most remarkable results of aeroplane dusting is 
the large amoimt of poison which adheres to the plants over a 
very wide path, and even under atmospheric conditions which 
would be considered impossible for adherence to occur with the 
use of the best of existing ground dusting machines. This fact 
immediately demanded research since it indicated the possi¬ 
bility of all t 3 rpes of dusting taking place during daytime. It 
appears probable that a considerable portion of the observed 
effect is due to the positive electrical charging of particles of the 
dust and their coming in contact with the plants which carry a 
negative charge. The principles involved and their possible 
application to commercial operations are being investigated in 
co-operation with the Bureau of Public Roads and the Bureau 
of Standards.* 

Finally, it may be added that no farmer can afford to main¬ 
tain aeroplanes and carry out his own dusting. In fact the 
operation can only be considered on a community basis or as 
one for large planters. The Huff-Daland Co., however, have 
established an aeroplane service, and arc able to do the work 
at specific charges in certain districts where farmers most 
demand it. 

The application of the aeroplane for forest pest control is now 
an accomplished fact in German forestry practice, and the 
subject has recently been reviewed by Wolff and Krausse (1925), 
who quote instances where it has been carried out. Krieg (1925) 
refers to a severe outbreak of the pine moth {Panolis flammea) 
in Germany in 1924, which was followed early in 1925 by an 
infestation of the nun moth (Lyrnantria monacha). As this 
threatened to be of serious proportions, opportunity was taken 
to dust the infested area of forest with calcium arsenate 
discharged from aeroplanes. Flying at a height of 12 to 60 ft. 
above the tops of the trees, an aeroplane dusted a strip about 
80 to 120 yards wide. A forest of about 600 acres, composed of 
mixed trees, required thirty-eight such strips and, in the case of 
spruce, the calcium arsenate expenditure amounted to about 
26 lb. per acre. Since the nun moth larva is comparatively re¬ 
sistant to insecticides, the expenditure of calcium arsenate 
could be reduced for other insect pests. Subsequent examina¬ 
tions showed that all the nun moth larvae were killed in five 

♦ New types of ground dusting machines have been constructed, with 
special reference to certain of the new principles brought to light through 
aeroplane operation. What promises to be one of the most efficient dusting 
mAohmes so far evolved has passed through much of the experimental atage, 
emd it is hop^ that it will prove to be the first satisfactory day-light dusting 
machine. This would abolish the necessity of having the plants wet with dew, 
thereby eliminating night dusting as is required under present methods. 
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to six days, and it is stated that no injurious effects were 
observed on game or birds. The aeroplane has been used for 
forest scouting and patrol work in Canada and, after problems 
relative to expense and safety of operations have been solved, 
probably only a short period will elapse before it will be 
utilised for dusting purposes in that country also. In North and 
South Africa and other countries where locust invasions are 
prevalent, the aeroplane is destined to form the most formidable 
weapon for controlling these plagues. No other means can com¬ 
pete with it in such cases where prompt and energetic action 
is demanded at short notice and extensive areas of country 
are concerned. It may be added that large scale dusting ex¬ 
periments by the use of aeroplanes were carried out in Russian! 
Turkestan in 1924 for the control of locusts. Korotkikh has 
recently given a brief account of a series of trials carried out in 
1925 by the Russian Commissariat of Agriculture, in con¬ 
junction with the Air Force, in the extensive reed beds of the 
river Kuma in the Northern Caucasus. The experiments were 
directed against the European migratory locust, Locusta 
migratoria L., and the trials are stated to have been very 
satisfactory, about 2,700 acres being dusted. One aeroplane 
covered 270 acres in an hour, but, with technical improvements, 
it is considered that this figure is capable of considerable increase. 
The application of paris green or sodium arsenate as dusts 
compared favourably with spraying with about the same 
quantity of the toxic agent per acre. The method proved 
most effective against the “ hopper stage of the insect : 
dusting the resting swarms of adults was also possible but 
needed to be carried out in the early morning before such 
swarms became disturbed and dispersed. It is mentioned that 
the dusting operations were accompanied by certain poisoning 
effects upon the men employed, and the airmen had to wear 
respirators. These disadvantages are not reported in trials 
carried out in other countries, but it is not possible to say to 
what extent thay may be avoidable under the conditions 
applicable to the Russian experiments. 

In England there are comparatively few large areas devoted 
to single crop cultivation, and the possible application of the 
aeroplane is necessarily limited. Nevertheless, it seems 
likely that the method has chances of development in the future, 
particularly if inventions lead to the evolution of planes capable 
of landing and operating in limited areas. In 1924, fifty acres of 
fruit trees on a farm near Sevenoaks were dusted against 
caterpillar infestation. It has not been possible, however, to 
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obtain reliable details with respect to the methods employed 
or the success of the venture. 
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AGRICULTURAL METEOROLOGICAL WORK 
AT ROTHAMSTED 

With special reference to Soil Temperature and Drainage. 

B. A. Keen, D.Sc., 

AssistaM Director, Bothamsted Experimental Station, 

Introduction.—Given a proper supply of nutritive elements, 
the growth of plants and the yield at harvest is profoundly 
influenced by such factors as the water supply and the tempera¬ 
ture of the soil. If either of these factors is in excess or deficit 
the crop suffers—excessive rainfall or drought and undue heat 
or cold all have an adverse influence. Although in such extreme 
cases the effects of the conditions are very evident, the influence 
is none the less close in normal seasons. The actual relation¬ 
ship is, however, very complicated, especially in a country Uke 
Britain, with a variable climate. It is one of the purposes of 
the crop-weather scheme of the Ministry of Agriculture to 
elucidate these relations, by the examination of records of 
weather and soil conditions and of crop growth and yield taken 
at a large nuniber of statioiw oyer a period of years. 
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these records are submitted to statistical examination it 
should be possible to disentangle the most important factors. 
We already know in a general way that certain types of weather 
conditions are much more important at some periods of growth 
than at others. For instance, unless the early stages of growth 
take place in a warm, moist soil, the plants will receive a severe 
check, and the effect of this may be reflected in the harvest 
some months later. Again, the ripening processes towards 
the end of growth are profoundly influenced if cold wet weather 
sets in. 

At first sight it may seem that even if the relations between 
weather and crop 3 deld become more clearly defined as a result 
of the crop-weather scheme, little of practical value will emerge, 
since once the seed is in the ground, the crop will be largely at 
the mercy of the ensuing weather. Although in broad outline 
this is true, yet there are many directions in which a closer 
knowledge of the relation between weather and crop can be 
turned to useful account. In the first place, it will add greatly 
to the accuracy of forecasting crop yields, which is an important 
economic necessity. In the second place, it will enable a number 
of minor alterations to be made in agricultural practice with 
reasonable certainty of benefit. The degree to which this can 
be done depends on the completeness of the statistical analysis 
of the records, and this in turn is dependent on the extent and 
completeness of the records themselves. Nor must it be assumed 
that it is only the weather conditions, after the crop is in the 
ground, that count. For some time past there has been definite 
proof of the effect on crop yield of weather and soil conditions 
at the end of the preceding harvest, or even earlier. When this 
aspect of the investigations becomes better understood con¬ 
siderable benefit should result. If it be found, for instance, 
that a certain type of weather and soil conditions during 
autumn cultivations is more inimicable to one winter-sown 
crop than another, the latter crop would be sown if such 
conditions occurred. Many other instances of a similar nature 
will no doubt arise when the crop-weather records are examined. 

Effects Ol Weather on Crops.—The actual weather affects 
the crops directly or indirectly. The direct effects are typified 
by the action of sunshine, wind, rain, frost, etc., on the portion 
of the plant above ground. Such effects are too numerous to 
detail, and in this article it is proposed only to consider the 
indirect effects that are primarily those of sun and rain, acting 
on the plant roots through the intermediary of the temperature 
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and moisture conditions in the soil. To understand the probable 
nature of such effects it is first necessary to see what relations 
hold between the meteorological conditions and the soil 
conditions. 

The moisture that plant roots draw upon is that in the top few 
feet of soil, hence it is important to know approximately what 
proportion of the rainfall is left behind in this layer and how 
much drains through to the lower depths. The records of the 
Rothamsted drainage gauges give invaluable aid in this respect 
and the long period over which they have been in operation 
enables reliable average values to be obtained. The gauges 
were erected in 1870, and consist of three blocks of undisturbed 
and bare soil, each 1/1,000 acre in area and respectively 20, 
40 and 60 inches deep. These blocks are held in position under¬ 
neath by perforated plates, below which, in a suitable excava¬ 
tion, collecting and measuring vessels have been installed. If 
we examine first of all the yearly averages, dividing them into 
three sets, of low, normal and heavy yearly rainfall, we obtain 
the following results :— 



Rainfall 

Drainage 


in. 

in. 

For cent. 

JBclow 26 in. 

23-67 

10-12 

42-8 

26 in.— 30 in. 

28-49 

14-08 

49-4 

Above 30 in. 

33-62 

17-66 

62-5 


Percolation of Soils by Rain. —Thus, in this heavy loam soil, 
which is typical of large areas in England, about half of the 
rainfall drains through 60 in. of soil. The actual amounts are, 
as would be expected, greater in years of high rainfall. The 
portion that does not percolate is held by the soil, and is 
gradually reduced by subsequent evaporation. The extent to 
which this takes place depends on the season. In the summer 
evaporation is rapid, and occasionally crops receive little or no 
benefit from a shower, because the rain is held in the top layer 
and evaporates again before reaching the plant roots. The 
extent of this seasonal effect in bare soil can be seen from the 
following table, in which monthly averages are given. 

In the summer months the soil is dry and little of the rainfall 
appears ae percolation water. The rest is held by the soil and 
in largo part evaporates again. As the winter approaches, 
evaporation is much reduced and the moisture content increases 
towards its saturation value, until in the winter months percola¬ 
tion forms a high percentage of the rainfall. 
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Monthly Amounts of Drainage through 60 in. of Soil. 
Average of 45 years (1870-1, 1914-5.) 


Month 

Rainfall 

Drainage 

Drainage 


in. 

in. 

Per cent. 

September . . 

2-30 

0-64 

27*8 

October 

3-27 

1-69 

51-8 

November . . 

2-81 

2-04 

72-6 

December .. 

2-78 

2-29 

82*4 

January 

2*31 

1*97 

85-3 

February 

201 

1-49 

74* 1 

March 

204 

M3 

55*4 

April 

1*87 

0*65 

29-4 

May 

207 

0-50 

24-2 

June.. 

2-44 

0H5 

26-6 

July 

2-58 

0-60 

23-3 

Allgust 

2-66 

0-62 

23-3 


Moisture Content of Soils. —The drain-gauge results dis¬ 
cussed above give no direct information a})out the amount of 
moisture in the soil itself, and it is of course not feasible to 
sample the soils for that purpose. Information is, however, 
obtainable from the many determinations that have been made 
on the Rothamsted fields. The following table gives a range 
of values for three types of soil:— 


Pore Space, Water Content, and Air Content of Certain 
Rothamsted Soils. 



Organic 
Matter 
Per cent, 
by 

Weight, 

Volume Ocoii|)i(‘d 
in M atural State 
by 

Volume ot Water 

Volume of Air 


Solid 

Matter 

Air and 
Water 
(Pore 
Spueeb) 

In Normal 
IVIoist 
State 

1 

After 

Period 

ot 

Drought 

In Normal 
Moist 
State 

After 

Period 

of 

Dn,light 

Arable 

unmanured 

4*3 

06 

34 

23 

17 

11 

17 

Arable, 14tons 
dung per an¬ 
num 

10-0 

62 

38 

30 

20 

8 

18 

Pasture 

13-0 

63 

47 

40 

22 

7 

26 


The table shows that there is about 35-50 per cent, of the 
total volume not occupied by the actual soil material. This 
pore space is in normal circumstances only partly filled with 
water. The remainder is occupied by air, which is only dis¬ 
placed when the soil becomes saturated and unsuitable for the 
growth of plants. Even in a period of drought there is still 
an appreciable quantity of moisture present in the soil, which 
is greater the larger the amount of organic matter present in the 
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soil. The eflPect of farmyard manure in increasing the supply 
of organic matter and thus enabling the soil to hold larger 
quantities of water without becoming waterlogged is of especial 
importance in periods of drought. On such occasions it is 
frequently noticed at Rothamsted that mangolds continue to 
grow on the plots receiving farmyard manure, while on adjacent 
plots receiving complete artificial manure, growth is temporarily 
stopped. 

The moisture conditions during a drought are also of interest 
in showing the advantage of creating a mulch on the soil sur¬ 
face, to conserve the moisture in the lower depths of soil against 
evaporation. The effect is best seen on a fallow soil where the 
competition of plant roots for moisture does not enter. Just 
before the break of the drought in July, 1925, measurements 
were made of the moisture content at different depths on a 
fallow plot and an adjacent plot carrying a thin crop of wheat, 
with the following results :— 


J uly Drought, 1925 


Depth 

Fallow. Moisture 

Cropped. Moisture 


in. 

Per cent. 

Per cent. 

0 

--- 2 

4*65 

7-7 

2 

— 4 

4-76 

7 05 

4 

— 6 

8-3 

7-36 

5 

— 6i 

16*4 

7-36 

6i 

— 9 

19-3 

8-2 

9 

-~13i 

21-6 

12*1 

13J 

—18 

22-3 

160 

18 

—24 

260 

16-3 

31 

—34 

— 

18-4 


The top 4 in. of the fallow soil had been dried out almost com¬ 
pletely, and this layer had protected the moisture in the lower 
depths of the soil. The rapid increase of moisture content in 
the soil a short distance below the mulch should be noted. The 
gradual increase from in. downwards is partly due to the 
increasing heaviness of the soil with depth, which enables it 
to hold rather more water. The contrast between the fallow 
and cropped figures is interesting. The moisture demands of 
the plant have lowered the moisture content of the soil except 
in the top layers to about 60 per cent, of that in the fallow 
soil, and this effect is still marked at a depth of nearly 3 ft. 
In the top layers, however, the moisture content is actually 
higher than in the mulch of the fallow soil. This effect is 
mainly attributable to two causes : the crop, although a thin 
one, provides a certain amount of shade from the sun and pro¬ 
tection from drying winds, and it is difficult for the crop to 
reduce the moisture content of the soil below a certain limits 
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The moisture at low percentages is not free ” but intimately 
held by the soil, and the roots of the growing plant appear 
unable to remove it. The amount of this unavailable water 
increases with the heaviness of the soil. 

Uiiward Movement o! Soil Water. —Up to this point the 
moisture content of the soil has been regarded as obtained from 
the rainwater that percolates into it. The question now arises 
whether any appreciable addition to the soil moisture comes 
upwards from lower depths, either from a permanent water 
table, such as exists in the Fen soils of East Anglia, or from 
rainwater that penetrated initially below the range of plant 
roots. It is well known that water will readily ascend porous 
materials such as blotting paper, and a similar action in the 
case of soil can be readily demonstrated. Very diverse views 
have been expressed on the maximum height through which 
this upward movement of soil water can take place, and the 
estimates of different writers range from a few feet to hundreds 
of yards. Numerous laboratory experiments have suggested 
that the lower value was correct, but there has always remained 
the possibility that under natural field conditions the value 
might be much higher. 

Some experiments made at Rothamsted would seem to 
dispose of this doubt. Cylinders 6 ft. deep and 2 ft. 6 in. 
diameter, closed at the bottom, were placed in the soil with the 
mouth at ground level. A thin layer of coarse gravel was 
placed over the bottom of the cylinder, and a long pipe 2 in. 
in diameter, with its lower end resting on the gravel, was held 
upright while soil was carefully filled into the cylinder. The 
cylinders were left for some years for the contents to settle 
down before systematic readings of the water-level in the 2 in. 
pipe were commenced. In the winter of 1920-1 the soil became 
saturated, as is usual in the winter months, because the 
impervious bottom of the cylinder prevented any drainage. 
With the advent of spring the upper layers gradually dried 
out and the water-level in the indicator pipe receded. Daily 
measurements of this level were made throughout the year. 
Over the period of the great drought the water-level in the 
cylinders containing bare Rothamsted soil fell rapidly to 28 in. 
below the surface in 30 days. After this the level feU less 
rapidly and had only receded a further 10 in. when the drought 
finally broke some 80 days later. The initial saturation of the 
soil and the sustained evaporation condition of the drought 
were both favourable to a state of affairs in which the waters 
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raising power of the soil should show to advantage. The 
low value obtained indicates that the moisture content of the 
top soil is not markedly replenished by supplies from below, 
and it emphasises the vital necessity of conserving, by 
appropriate cultivation operations, the somewhat Jimited store 
of moisture in the top soil. 

Influence of Soil Temperature. —The soil temperature is 
scarcely less important than soil moisture in its influence on 
plant growth. The greater part of the work already published 
on these relationships under field conditions has depended upon 
very simple and rudimentary measurements of soil temperature. 
When a large number of observations have to be collected it is 
of course desirable to make the actual measurements as simple 
as possible, but with our present knowledge of the factors 
determining soil temperature it is obvious that considerable 
thought is needed before the actual type of measurement is 
selected. The main difficulty is that, at any moment, different 
layers of the soil are at different temperatures, hence the 
reading obtained on a thermometer depends both on the depth 
of its bulb and the time of observation. If the thermometer 
is placed always at a definite depth and read daily at the same 
time, readings of a fairly comparable nature will be obtained, 
but this raises the question of what are the best depth and time 
to choose in order to get the most representative reading. The 
cause of this difficulty is due to the daily rise and fall of 
temperature of the soil surface while it is heated by the sun 
and subsequently cooled by radiation. Heat is only slowly con¬ 
ducted downwards from the warmed surface, and hence at a few 
inches depth the temperature will be still rising although at the 
surface the maximum temperature for the day has been passed 
for some hours. In addition to this time-lag between the 
initiation of a temperature change at the surface and its appear¬ 
ance at a given depth of soil, the actual temperature fluctuation 
is also reduced. At the 6 in. depth in Rothamsted soil, for 
example, the maximum temperature in the summer is about 
70® F.—considerably less than that of the soil surface, and it 
is not reached until about 6 p.m. In general it may be said 
that the soil temperature at any depth is a reduced image of 
that occurring on the soil surface ; the maximum temperature 
is lower, the minimum is higher, and in addition there is a 
time-lag of several hours before the temperature wave reaches 
this depth. 

In these circumstances no single reading could be expected to 
give very precise information as to the quantity of heat reach- 
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ing a given depth of soil, and a measurement of this quantity 
is as important as a knowledge of the actual temperature. An 
approximation that is sometimes used is the so-called mean ” 
temperature, which is the average of the minimum and 
maximum temperatures, but this necessitates some form of 
minimum thermometer for the former reading, as owing to 
the later rising of the sun in the winter, the soil temperature 
at the 6 in. depth does not begin to rise until midday, as against 
7 to 8 a.m. in the summer. In the crop-weather scheme the 
maximum and minimum temperatures will be measured at two 
depths—4 in. and 8 in.—and in addition single daily readings 
will be taken at 1 ft., 2 ft. and 4 ft. At these distances the daily 
fluctuation of temperature becomes inappreciable, hence a 
reading at any convenient time will give a reliable value. 
Temperatures at this depth show a slow and fairly steady 
increase from winter to summer, and then a fall to the next 
winter. They give useful information as to the general weather 
of the season, and are of importance in studying the efitect of 
season on the growth of deep-rooted crops such as fruit trees; 
but for ordinary farm crops, especially in their early period of 
growth, a knowledge of temperature nearer the soil surface is 
needed. 

Fluctuation in Soil Temperature. —^As a result of extensive 
measurements on soil temperature at the 6 in. depth at 
Rothamsted, it has been found that the daily fluctuations are 
practically inappreciable in the winter, but are marked in the 
summer. The rise in temperature which begins on the surface 
shortly after sunrise penetrates to the 6 in. depth at about 
9 a.m. The temperature continues to rise until about 4.30 p.m., 
and the maximum is reached between then and 5.30 p.m. 
After this there is a fall, which is slower than the rise, and lasts 
for 15 to 16 hours. The mean daily tempe>ratm*e of the rising 
period is reached about midday and of the falling period about 
midnight. The warm period is therefore from midday to mid¬ 
night. The extent of the daily rise of temperature is adversely 
afilEected by rainfall, but in the autumn rain prevents the soil 
from cooling as rapidly and as much as it otherwise would do. 
Although a slope of the land to the north or south is well known 
to have an important effect on its temperature, and therefore 
on the growth of plants, the actual magnitude of this effect is 
often not realised. The following figures show that it may be 
very considerable:— 

N. Slope S. Slope 

IJ in. depth. 39-2° F. 64*3" F. 

3 in* depth. 37-8° F. 47*6® F, 
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It will be seen that the temperatures on the south side sloping 
towards the sun were very distinctly greater than on the north 
slope. The values were taken in the early spring when the 
warmer, and incidentally drier, conditions of the south slope 
would be of the utmost value in encouraging a good germination 
and a sturdy young plant. 

In correlating soil temperature with questions of crop growth, 
it is necessary to remember that, as already observed, the 
soil is not at a constant moisture content. The rate at which 
a soil warms or cools, and the extent of the temperature rise, 
depend to a large degree on the moisture content. A dry soil 
has a low heat capacity and will warm to a high temperature on 
the surface, but it is a bad conductor of heat, and the tempera¬ 
ture falls oflE rapidly in the lower layers. Water has a very high 
heat capacity, hence the same amount of heat will not raise the 
temperature of a wet soil to anything like that of a dry soil. 
On the other hand, the wet soil lets heat pass through it more 
quickly, and the lower depths may therefore show a rise of 
temperature before corresponding depths in a dry soil. Itnow- 
ledge of factors of this nature is exceedingly important if the 
relation between crop and weather is to be worked out, and it 
is the purpose of the crop-weather scheme to obtain them in 
as complete a form as possible. 


FERTILITY IN SHEEP 

J. E. Nichols, M.Sc., 

Animal Breeding Research Department, Edinburgh University. 

Investigations on fertility in sheep have shown that the 
causes of differences in fertility between pairs of animals 
within a breed or between pairs of animals of different breeds, 
are of two types : the fundamental differences are genetic, 
but the degree of their expression is governed by environ¬ 
mental influences which are largely responsible for variations 
in fertility. 

It has been shown by Hammond (1) that the limiting 
factor is the number of ova shed at each oestrous period, 
while Marshall (5) states that barrenness is normally caused 
by scarcity or absence of follicles available for ovulation 
while the ewes are with the rams for service. Among special 
causes which affect fertility are age of ewes (4), the proportion 
of rams to ewes, the methods of husbandry employed, climatic 
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conditions, and the district in which the flocks are kept (2, 3), 
and Marshall and Heape have both shown that nutritional 
causes affecting the condition of the ewes at tupping time 
are probably the most important of these special causes. 

In 1924, a questionnaire was distributed to breeders of 
pure bred flocks with a view to the collection of further data 
on fertility, and an account of this investigation has already 
been given (9). In spite of the comparatively few returns 
obtained it was decided to continue the collection of such 
returns so that additional data, to supplement those already 
available, could be obtained, together, with information on 
seasonal variations in fertility. The questionnaire was dis¬ 
tributed again in 1925, and the number of returns was again 
small, so that the results obtained probably do not truly 
represent the actual conditions in the different breeds but 
are sufficient for the purposes of this account. Twenty-seven 
of the returns obtained for the season 1924-25 were from one 
breed, and it is proposed to discuss these separately else¬ 
where. 

Table I 



No. of 

No. of 

No. of 

Lambs per 

Breed 

Flocks 

Ewes 

Lambs 

100 Ewes 

Border Leicester 

12 

216 

389 

1810 

Leicester .. 

3 

189 

308 

1630 

Shropshire 

13 

768 

1,247 

162-4 

Suffolk .. 

4 

469 

677 

144-3 

Lincoln .. 

5 

398 

553 

138-9 

Dorset Horn 

3 

731 

1,001 

136-9 

Hampshire Down 

2 

314 

414 

131-8 

Romney Marsh . , 

1 

316 

406 

128-5 

Oxford Down 

6 

654 

8.30 

126-9 

Total .. 

49 

4,054 

6,825 

143-6 


Data Presented. —The questionnaire was drawn up in such 
a way that a simple arithmetic check on the accuracy of the 
returns could be made, and from the figures available the 
following series of data were obtained :— 

In Table I are given the numbers of ewes and lambs in each 
of the breeds from which figures were obtained and also the 
numbers of lambs per hundred ewes ; this last series of figures 
is used as a measure of fertility, the number of lambs being 
obtained from the data given under the heads, ‘‘ number of 
cases of singles,“ number of cases of twins,” and “ of triplets,” 
in the questionnaire. The number of ewes is, in each case, 
the number put to the ram at time of service. In a few cases 
the number of lambs bom was not recorded, but the number 
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alive, at the time of a count at the end of the lambing season, 
was given. The number of flocks is also shown, so that some 
indication of the degree of individual care of the ewes may 
be obtained, since in small flocks the ewes are usually much 
better cared for during pregnancy and at parturition than 
in large flocks. 

The frequency of occurrence of multiple births is shown in 
Table II; and from a comparison of Tables I and II it is 
seen that high fertility is closely associated with high-percentage 
twinning. This association has been noted by various authors, 
but it is not complete because the questions of the proportions 
of barrenness and abortion among the ewes are also involved 
in the expression of fertility. Any differences in the figures 
given under “number of flocks'" and “number of ewes’" 
in Tables I and II arc due to the fact that some returns did 
not give the number of lambs born under the heads of “ cases 
of twins ” and “ cases of triplets.” 

Tabi.!?; XI 





Ewes 

Twins 

Ewes 

Triplets 

Breed 

No. of 

No. of 

witii 

per 

with 

per 


Flocks 

Ewes 

Twins 

cent. 

Triplets 

cent. 

Border Leicester 

12 

216 

126 

68*0 

30 

14*0 

Leicester 

2 

122 

76 

61*5 

0 

0 

Shropshire 

13 

768 

444 

.57*8 

32 

4*2 

Suffolk .. 

3 

340 

202 

59*4 

8* 

1*7 

Lincoln .. 

6 

398 

149 

37*4 

10 

2*6 

Dorset Horn 

2 

466 

221 

48*5 

13 

2*8 

Hamp.shire 13own 

2 

314 

101 

32*2 

1 

0*3 

Romney Marsh.. 

1 

316 

106 

33*6 

4 

1*3 

Oxford Down .. 

6 

654 

261 

38*4 

14 

2*1 

Total ., 

46 

3,683 

1,675 

46*7 

112t 

3*0 


* Out of 469 ewes. t 3,712 owes. 

It is a matter of considerable difficulty for breeders and 
shepherds to kee]) records of the number of ewes which abort, 
since it is only abortions which occur later in luegnancy 
which are obvious in most cases. Early abortions may be 
classed as barren, and hence the figures given for barrenness 
and abortion are not strictly reliable, though they are more 
trustworthy for barrenness than for abortion. Table III 
gives the summarised data for the occurrence of barrenness 
and abortion in the breeds here considered. 

The practice of flushing has been discussed by Marshall 
(5, 6, 7, 8) and others, and a series of comparative data were 
given in a previous paper (9). The practice is fairly wide- 
aptead, but there is little evidence of a definite nature recorded. 
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Table III 





No. of 

Barren 

Barren 


Aborted 

Breed 

Ewes 

Ewes 

per cent. 

Aborted 

per cent. 

Border Leicester .. 

215 

11 

5*1 

1 

0-5 

Leicester .. 

122 

3 

2-5 

— 

— 

Shropshire.. 

768 

22 

2*9 

3 

0*4 

Suffolk .. 

340 

4 

1*2 

27* 

7-9 

Lincoln 

316 

6 

1*9 

n 

1-8 

Dorset Horn 

731 

33 

4-5 

n 

0-7 

Hampshire Down. * 

314 

3 

10 


— 

Romney Mai sh .. 

316 

20 

6-3 

4 

1*3 

Oxford Down 

654 

56§ 

8-6 

23 

3-5 

Total 

3,776 

158 

4-2 

68|1 

1-9 

* Tho majority of those 

occurrei 1 parti (mlarly 

in one flock whore 


the pregnant owes wore known to havo boon diwtiirljiecl by clogs and 
where, in addition, the winter was abnormally wet. 
t Out of 398 ewes, 
t Out of 450 ewes. 

§ In one small flo(*k c’ontaining about 30 ])c^r cent, shearlings, 80 per 
cent, of those novc'r took the ram, for which no reason could bo given 
by the breeder. 

II Out of 3,583 owes. 


Table JV 


Sex-ratio 

No. of No. of Lambs (Males 


Breed 

Ewes 

Lambs 

])or cent. 

per 100 
Females) 

Border Leicester 

16 

31 

193-7 

106-7 

Leicest er .. 

67 

115 

171-6 


Shropsliii’o 

233 

380 

163-1 

72-7 

Suffolk 

168 

214 

127-4 

106-8 

Lincoln . . 

91 

129 

141-8 

115-0 

Dorset Horn 

204 

380 

186-3 

IIM 

Hampshire Down 

127 

174 

137-0 

96-5 

Oxford Down 

127 

166 

130-7 

115-5 

Tot.al . . 

.. 1,033 

1,589 

153-9 

98-1 



Table V 


Males per 

Breed 

Ram Lambs 

Ewe Lambs 

100 Females 

Border Leicester 

193 

190 

101*6 

Leicester .. 

109 

84 

129*8 

Shropshire 

605 

642 

94*2 

Suffolk 

340 

336 

101-2 

Lincoln .. 

191 

199 

96-0 

Dorset Horn 

506 

495 

102-2 

Hampshire Down 

194 

213 

91*0 

Romney Marsh .. 

206 

189 

109-0 

Oxford Down 

410 

405 

101-2 

Total .. 

2.754 

2,753 

100-0 
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In Table IV have been grouped data from the flocks stated to 
have been flushed .tirrespective of the precise manner of 
flushing. The sex ratio in the flushed flocks is also given. 
Table V shows the sex ratios in all the flocks considered. 

The numbers of flocks in each breed for which data were 
available for both seasons, 1923-24 and 1924-26, are shown 
in Table VI, with the summarised data for each breed, and 
in the case of Border Leicester, Leicester, Shropshire, Suffolk, 
and Oxford Down breeds, it was possible to obtain data for a 
total number of 263 yearling ewes. This series of data is com¬ 
pared with that of the total for these breeds in Table VII, 

Table VI 



Ko. 





Barren¬ 



Breed 

of 

Lambs 

Sex-ratio 

ness 

Abortion 

flocks 

per cent. 

per cent. 

per cent. 

per cent. 



1924 

1925 

1924 

1925 

1924 

1925 

1924 

1925 

Border Loics. 

11 

186-5 

168-1 

98-3 

104-1 

2-6 

5-2 

1-6 

0-5 

Leicester 

2 

158-1 

168-1 

74-5 

139-2 

— 

_ 

_ 

_ 

Shropshire .. 

3 

157-5 

175-3 

96-4 

70-2 

1-4 

0 

1-4 

0 

Suffolk 

2 

154-0 

124-1 

103-1 

94-7 

— 

— 

_ 

_ 

Lincoln 

6 

137-4 

138-9 

91-9 

96-0 

_ 

1-9 

_ 

1-8 

Dorset Horn 

3 

137-7 

136-9 

79-4 

102-2 

2-4 

4-6 

1-2 

0-7 

Hants Dowm 

1 

121-2 

128-3 

90-9 

87-5 

2-6 

0 

0 

0 

Romney Marsh 

1 

111-4 

128-5 

— 

— 

4-0 

6-3 

1-2 

1-3 

Oxford Down 

6 

132-1 

126-9 

92-0 

101-2 

3-1 

8-6 

4-4 

3-5 


Table VII 

Lambs Tm^iis Triplets Barren Aborted Sex-ratio 
pr cent, pr cent, pr cent, pr cent, pr cent, pr cent. 
Total . . . . 150-3 52-3 3-8 4-6 2-6 100 

Yearling .. 138-4 46-0 3-4 8-3 6-3 94-6 

Discussion. —The date presented above must not be con¬ 
sidered as truly representative of the breeds; the arrange¬ 
ment according to fertility in Table I differs from similar 
tables drawn up by previous authors, though it is perhaps 
noteworthy that the Border Leicester and Leicester flocks show 
the highest fertility in both seasons, 1923-24 and 1924-25. But 
certain general conclusions as to the causes of fertility in 
sheep can be made. 

That the fundamental basis of fertility is of an hereditary 
nature is well proved by the facts that breed differences 
exist between flocks kept under the same or aimilftr 
conditions, and that it is possible to build up strains of 
different levels of fertility by selective breeding, while much 
evidence in support is available from studies of the smaller 
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animals and also from studies of infertility and sterility which 
show that genetic factors are involved. Apart from the 
primary hereditary causes, fertility is influenced by those 
factors which affect barrenness and abortion, since high 
fertility depends on a high percentage of multiple births 
associated with low percentage of barrenness and abortion. 
This is clearly demonstrated by comparison of Tables I, II, 
and III. Flockmasters generally have reported that the 
season 1924-25 was bad for high yields of lambs, and it is 
obvious from Table VI that increases or decreases in fertility 
from year to year are very closely associated with decreases or 
increases in the percentages of barrenness and abortion. It 
has also been shown (8, 9) that there is some association 
between barrenness and low percentage of multiple births, 
with the conclusion that barrenness in the sheep may normally 
be due to causes similar to those which produce a scarcity 
of twins and triplets, and that nutrition of the ew^e at time of 
service may probably be one of the most important of these 
cauvses. 

It is known that those environmental factors of nutrition 
and management which produce in the ewes an “ improving 
condition ’’ at tupping time are conducive to higher yields 
of lambs. The efl’ect of flushing is to produce a high state of 
nutritional activity in the ewes, and the results of this practice 
are clearly showoi by comparison of Tables I and IV, where 
in every breed, except the Suffolk, the fertility of flocks which 
have been flushed is higher than the total for the breed, and 
the total fertility of all flushed flocks is higher than the total 
fertility of all the flocks considered. Flushing must be practised 
every season for its effects to be sustained, and there are records 
which show that if it is discontinued for a season a marked 
reduction in fertility, even beyond the breed average, results 
in that season. It would appear also that the manner of 
flushing is not so important as the fact that it has been 
practised ; the ewes come on heat quicker and in larger 
numbers, so that more lambs are born earlier in the lambing 
season. It might be suggested that it would be good policy 
to increase the number of rams in use to ensure that more 
ewes are served at their first (and more fertile) heat periods. 

The management and food supply of the flock influence 
barrenness and abortion, except in those cases where abortion 
is due to definite pathological causes. At tupping time such 
factors as the removal of obstacles to service and the pro¬ 
portion of ewes per ram nee<l attention^ as these may affoct 
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the proportion of barrenness, while, during pregnancy, 
abortion may be prevented in some measure by management, 
ensuring that the ewes are maintained in a steady condition 
at first and that all predisposing causes (such as “ sheep sour 
land, leading to debility) are, as far as possible, eliminated. 
A high, or fat, condition, such as is common among show 
sheep, is antagonistic to high fertility, for either physical or 
pathological reasons. 

Another cause of abortion cannot be overlooked, and that is 
where abortion is due to atrophy of the foetuses. It has been 
shown by Hammond (1) that in sheep the majority of atrophic 
hetuscs occur at an early stage of development, and lethal 
factors leading to abortion have been demonstrated in sheep 
and many other animals—barrenness may be due to such 
factors acting at very early stages of pregnancy. It has also 
been shown (2) that the ewes of some breeds, Wensleydale 
and Suffolk, tend to produce fewer lambs with rams of other 
breeds than with rams of their own breed, and it has been 
pointed out (D) that some breeds which show a low sex ratio 
have a similar tendency. In many cases, where lethal factors 
are known to act, they do so more particularly on the male 
sex, and there are indications that, in the Hampshire Down 
breed, lethal factors may also be acting. It is possible that 
the higher fertility exhibited in certain crosses is due to the 
introduction of dominant partners of lethal factors by the 
cross. 

fJon(‘s and House (4) have shown that five-year-old ewes 
give the highest yield of lambs, but this does not indicate 
that this is the best age at which to obtain lambs ; such age 
must be determined largely by economic considerations in 
particular districts. However, the data available for certain 
of the breeds (Table Vll) show that the fertility of yearling 
ewes is less than that of older ones, the incidence of barrenness 
and abortion being greater. 

From investigations involving large numbers it has been 
shown that the sex ratio in sheep may be considered as 
about 97 males per 100 females, but in small numbers 
there can be much seasonal variation (Table VI). It might 
appear that flushing has some effect on the sex ratio, as is 
often maintained by certain breeders, but, though it is possible 
that some effect may be produced by subsequent alterations 
in the nutritive supplies to the feetuses, and thus some variation 
in the conditions affecting early differential mortality, the 
differences in sex ratio shown in the tables presented do not 
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provide significant evidence of such an effect in view of the 
considerable variations which exist. 

The author wishes to pay his grateful acknowledgement to 
all breeders who have contributed records of their flocks, 
to the British Research Association for the Woollen and 
Worsted Industries for enabling him to carry out this and 
other investigations, and to Dr. F. A. E. Crew, of the Animal 
Breeding Research Department, the University, Edinburgh, 
for much valuable help and criticism throughout the course 
of this study. 


Summary. —(l) The causes of variation in fertility are 
envircwimental conditions acting on hereditary differences, 
the most important being those which produce a high pro¬ 
portion of multiple births and a low proportion of barrenness 
and abortion. 

(2) High lambing percentages can be produced by the 
practice of flushing, by reason of the increased reproductive 
activity of the ewes at the beginning of the period of service 
induced by the nutritional stimulation following the flush. 

(3) Barrenness and abortion (apart from pathological 
conditions) are largely due to environmental factors, but 
hereditary factors may also play a part in determining their 
incidence. Barrenness and abortion are more frequent among 
the younger ewes. 
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A SUCCESSFUL AGRICULTURAL 
CO-OPERATIVE SOCIETY 

Arthur 6. Ruston, B.A,, B.Sc. (Lond.), D.Sc. (Leeds), 

and 

J. R, Lee, N.D.A., 

University of Leeds. 

At a very interesting Conference held at Wembley in July, 
1924, Mr, Dunning, the Prime Minister of Saskatchewan, in a 
speech which should be read by every agriculturist in this 
country, said :— 

Labour is organised to-day to get a living wage; capital is 
organised to secure a return upon the capital invested. The farmer 
is the one man in all creation who, when he buys, says: “ What 
is the price ? ’* and when he sells asks exactly the same question. 
Otlier industries when they buy have something to say regarding 
the price, and certainly, when they sell, have a great deal to say 
about it. 

There is no doubt, too, that the farmer too frequently buys 
in the retail and sells in the wholesale market. 

During July and August of 1924, the writers. had an 
opportunity of visiting Denmark and Switzerland and seeing 
what has been done in these two countries by means of co¬ 
operation in the collective purchase of farm requisites, and the 
collective disposal of farm products, and they are firmly 
convinced that the wonderful success of the farming industry 
in both of these countries would have been absolutely 
impossible but for the business organisation there existing, 
for both buying and selling. 

During the summer of last year, a further opportunity 
occurred of visiting some forty or more agricultural co-opera¬ 
tive ventures of various kinds in England and Wales, There 
is no doubt that organisation for the disposal of agricultural 
products is more needed here than organisation for the 
purchase of agricultural requisites ; yet, peculiarly enough, it 
is the latter type of co-operative venture which has been most 
popular both in England and Wales, and has been financially 
the most successful. 

Thus, according to the agricultural returns, which have 
duly been prepared by the Registrar of Friendly Societies for 
the year 1924, the number of agriculttiral co-operative 
requisite societies for that year was 554, with a membership of 
98,676. These societies had a turnover of £8,853,704, paid a 
wage bill of £340,355, and made a net profit of £59,439. On the 
other hand, the number of agricultural co-operative societies 
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in Great Britain for the sale of agricultural produce was, in 
the same year, only 238, with a membership of 34,888, and a 
turnover of £3,673,616. These societies paid a wage bill of 
£167,125, bid made a financial loss of £6,017. 

Whil^ the year's working of the agricultural requisite 
societies left an average profit of just over 128. per member, 
the year’s working of the agricultural co-operative societies for 
the disposal of farm produce resulted in an average loss of 
3s. 6d. per member. 

Looking at the agricultural ventures in Yorkshire, we find 
there are registered in the county to-day, 26 co-operative 
societies for the purchase of farm requisites, but only eight 
co-operative societies for the disposal of agricultural produce. 
In these circumstances, we have thought it best to direct our 
attention first of all to a detailed study of a few of the most 
successful of the former type of co-operative venture. Of these, 
a very interesting group is to be found in South Wales, and of 
that group possibly the most interesting, instructive, and 
successful that we have yet met with is the Carmarthen 
Farmers’ Co-operative Society. 

The relative importance of co-operative requisite societies in 
Wales is strikingly shown in the following summary taken from 
‘‘ A Survey of Agricultural Co-operation in the Empire ” :— 

Table I 



North 

South 



Wales 

Wales 

Wales 

Societies .. 

61 

56 

117 

Members .. 

9,983 

15,387 

25,370 


£ 

£ 

£ 

Total Capital 

65,383 

103,297 

168,880 

Sales (a) Reqxiisitos 

426,132 

826,587 

1,252.719 

(6) Produce 

56,749 

169,299 

226,048 

(c) Total 

482,881 

995,886 

1,478,767 


Of the £1,478,767 turned over by the whole of the Welsh 
agricultural co-operative societies in 1922, £1,252,719 or 
87-7 per cent, represents the turnover of requisite societies, as 
compared with £226,048 or 12*3 per cent, of the total turned 
over by produce societies. 


Origin ol the Society. —^The Carmarthen Farmers’ Co¬ 
operative Society has been described in a recent survey of 
“ The Co-operative Purchase of Agricultural Requisites in 
England and Wales as being a typical example of a Welsh 


• Ministry of Agriculture and Fisheries; Economic Series, No. 5, 1925. 
Published by H.M. Stationery Office, price Is. 6d. net. 
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store society. The early formation of this successful society 
was directly due to the report of a Welsh County Council 
deputation which visited Ireland in 1902. Whether or not,” 
said the deputation on their return, there may exist a 
difference of opinion respecting the adaptability of the co¬ 
operative creameries to the Welsh counties, the advantages 
attending the establishment of agricultural societies cannot fail 
to strike the most reactionary farmer. In Ireland these 
societies are the principal distributors of agricultural require¬ 
ments ; their capital is small, but by means of their associated 
credit they are able to purchase goods in large quantities on 
infinitely more favourable terms than can any individual. 
They purchase for their members, seeds, manures and feeding 
stuffs, and the delegates cannot too strongly urge the 
importance of establishing agricultural societies in the Welsh 
counties upon the lines here laid down.” 

Acting on this advice, a small body of men got to work 
immediately, and actual trading commenced on a small scale, 
with a purchase of 23 tons (mainly of barley meal), on October 7, 
1903. By this time 80 members had been enrolled to form 
the Carmarthen society, with a total share capital of £85. A 
manager had been appointed, and he was the only man in 
attendance at the store. The executive committee were anxious 
to know where they stood at the end of the first six months’ 
trading, and the first balance sheet and trading account, 
showing a profit of £86 Is. lOd., was submitted to a specially 
called general meeting of the Society. The action of that 
first general meeting was typical of the soundness of the 
financial policy which they have adopted right through, for it 
was there resolved that 

This balanco of £80 Is. JOd. in favour of the Society be carried 
forward to a Kesorve Fund, and that such rules of tlie Society as 
are to be complied with in its transference be rescinded for that 
purpose. 

From that day to this, the Society has never looked back ; 
its membership has grown until to-day it stands at 2,180. Its 
turnover, which in the first year of its existence was £5,910, 
reached its maximum of £226,933 in the days of high prices 
in 1920, and in 1924 amounted to £190,568. In no single year 
of its existence, even in the years of the slump, has there been 
my financial loss. The total profit made by the Society up to 
1924 has been well over £50,000, of which approximately 
£21,000 has been paid to the members in the form of bonus; 
£23,000 has been made over to the members in the form of 
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bonus shares ; and £8,211 has been left in the business in the 
way of reserve. The total shares actually taken and paid up 
by the members only amounted to £1,913, approximately £1 
per member. This building up of the capital of the Society has 
been sound and careful finance, and the steady building up of 
reserves out of these profits has been very interesting to watch. 
The total profits made in the first four years, amounting to 
over £2,000, were all carried to reserve. 

It was not until the end of the fifth year, when an 
accumulated profit of £3,000 had accrued, that the first dividend 
of 2d. in the pound for the first five years was declared. Up to 
the outbreak of the War, dividends varying from 3d. to 5d. in 
the pound were declared each year, and in this way nearly 
£6,000 was distributed to the members, though reserves of 
accumulated profits to the extent of approximately £10,000 
were still being retained. During the years of the War, when 
large profits were being made—in 1916 up to nearly £6,000— 
not a penny was given back to the members in the form of 
bonus or dividend. The Executive and Management Com¬ 
mittee, doubtful as to what the aftermath of the War might 
leave, thought it best to husband their resources, and the 
members loyally fell in with their suggestions. 

By the end of 1920 the reserves had mounted up to £30,533, 
and bonus shares to the extent of £23,000 were then distributed 
to the members in proportion to their total purchases since the 
formation of the Society. Since that time, dividends up to 6d. 
in the pound on the total purchases have been declared each 
year, and interest on the share capital of from 5 to 10 per cent, 
has always been paid. The Society stands to-day in a sound 
and unshakeable position, with total assets to the value of over 
£38,000, although a share capital of less than £2,000 has 
actually been paid in by the members themselves. 

The main premises of the Society are situated in Carmarthen, 
but branch depots have been opened out at different times in 
various parts of the dairying districts from which the member¬ 
ship is almost entirely drawn. Very few non-members are 
supplied, but nearly half the membership is said to give 
practically the whole of its trade to the Society. Each member 
is supposed to hold at least four shares of 5s. each, and to pay 
for his purchases within fourteen days of the end of the month 
in which the purchases were made. The small figure of £150 for 
bad debts, written off during the whole of the trading period, 
indicates, in a remarkable manner, the loyal support on the 
part of the members. 
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Possibly the two things which appear to stand out most 
prominently in the history of this Society are :— 

(а) The sound and careful management of the Directorate, and 

(б) The absolute loyalty of the members to the Management of the 
Society. 

As far as can be seen the “ cost plus ” system of selling has 
never been attempted, the Society's policy being to sell at 
or as nearly as possible at the market price, and at the end of 
the year to declare dividends on the value of the purchases 
made. 

The following table, summarised from the Report* already 
referred to, gives some idea of the consistently steady and 
successful growth of the Society since its commencement:— 


Table II 


Year 

Membership 

Capital 

Sales 

Profits 

Reserves 



£ 

£ 

£ 

£ 

1904-08 

451 

361 

20,572 

632 

1,226 

1909-13 

1,109 

818 

73,406 

1,646 

6,678 

1914-18 

1,537 

1,243 

129,033 

2,886 

16,383 

1919-23 

1.886 

20,613 

217,874 

6,905 

19,928 

1924 

2,180 

26,203 

190,568 

5,011 

8,211 


Trading Efficiency. —Trading efficiency in a co-operative 
purchase society is only to be distinguished from that in a 
joint stock concern, in that profits ultimately go, in the first 
case, to the purchasing members. In both cases, if financial 
success is to be assured, the goods must be bought well and 
sold well, the working costs must be kept low, and the capital 
turnover kej)t high. 

In the case of a multiple purpose society like that of the 
Carmarthen Farmers', it would be difficult, if not almost 
impossible, to see how far the price paid by the Society for the 
goods purchased was above or below the market price. 

Buying and Selling : Credit Taken and Given.— With regard, 
however, both to buying and selling, there are, in the accounts 
of the Society, several strong indications that the management 
has been in an exceptionally strong position in both these 
respects. In order to take proper advantage of trade discounts 
in buying, a society must be prepared to make ready payments 
for its purchases. 

In the case of 9 co-operative requisite societies whose 
accounts we have so far investigated :—2 have paid for their 
purchases within 7 weeks of the date of invoice, 1 has paid 
for its purchases within 6 weeks of the date of invoice, 1 has 


^See footnote, page 227 
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paid for its purchases within 5 weeks of the date of invoice, 
3 have paid for their purchases within 3 weeks of the date 
of invoice, 1 has paid for its purchases within 2 weeks of the 
date of invoice, and the Carmarthen Farmers’ Society in 
well under 14 days. 

It should be remembered that all accounts are not subject 
to the same terms, some being due in 7 days, others in 14 
and 28 days from the date of invoice, and others again on 
the 10th of the month following delivery. It would appear, 
however, from the fact that on the average, as is shown in 
the following table, payment has been made within 11*4 days 
of the date of invoice, the Carmarthen Farmers’ Society has 
paid all accounts on or before the date on wliich they became 
due. 

Tabljs Hi 

Accounts Due and Owing 




Amount 

No. of 

Total 


No. of 

Year 

Total 

due by 

days’ 

pur¬ 

Amount 

days’ 


sales 

members 

credit 

chases 

owing 

credit 


£ 

£ 


£ 

£ 


1904-08 

20,572 

482 

7*72 

18,701 

618 

12-86 

1909-13 

73,406 

2,134 

10*9 

69,857 

2,214 

11-6 

1914-18 

129,033 

4,036 

11-68 

124,500 

6,702 

16-62 

] 919-23 

217,874 

6,462 

1306 

166,968 

4,382 

9*64 

1024 

190,568 

8,658 

16*6 

180,513 

4,834 

9-7 


The inter-relationship between credit allowed and credit 
received is a very important factor in the financing^of any 
business, whether co-operative or otherwise. In the co-operative 
societies whose accounts we have had an opportunity so far 
of studying, its influence can be traced both in the requisite 
and produce societies. 

In the case of two egg-collecting stations, handling approxi¬ 
mately the same number of eggs per year, both societies 
pay their members in hard cash for the eggs purchased on the 
actual day purchased. One gets a settlement once a week for 
its disposal with the merchants to whom the eggs are sold, 
and the other once a month ; with the result that one society 
has to have available cash to meet the working expenses of 
one week and the other of four. It is significant that in the 
former case the called-up capital at the present time is 
£1 Os. 4d., and in the latter case £3 Is. 5d. per member; in 
the former case there is available a cash and bank balance 
of £669 14s. lOjd., while in the latter case there is an 
overdraft of £646 10s. Od. 
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The acme of good salesmanship in the case of a joint stock 
company is to sell heavily at a high price to people who are 
sound ^ancially and who will pay promptly. 

In the case of a co-operative requisite society, where all 
the profits should be going back to the members, there should 
be no need to look for a high margin between the buying 
and selling price ; at Carmarthen this has averaged, right 
through, rather less than 6 per cent, on the total turnover, 
and throughout the whole twenty-one years has remained 
wonderfully constant. The soundness of the management 
in buying and selling is shown in one way by the fact that 
the full credit allowed to the society, without any financial 
loss in the way of discounts, is passed on practically en bloc, 
but in no great excess to its members. 

One requisite society in South Wales receives weeks’ 
credit from the trade, and in doing so loses practically the 
whole of the trade discount, but allows three months’ credit 
to its members, with the lesult that, in spite of the fact that 
well over £6,000 net profit has been made by the society, 
not one penny has found its way into the pockets of the 
members in the form of bonus or dividend ; the whole of the 
accumulated profits having to be left in the business, to 
finance it. 

In the case of a second requisite society in South Wales, 
2 weeks’ credit is taken by the society from the trade, and 
12 weeks’ credit given to the members. Here full advantage 
is taken by the management of the trade discount, but the 
members arc made to pay for their credit in being charged 
comparatively higher prices, this being shown by the fact 
that the gross margin is more than 10^ per cent, of the turn¬ 
over, as compared with less than 6 per cent, in the case of the 
Carmarthen Farmers’. 

Good salesmanship of the highest type is seen in the fact, to 
which reference has already been made, that the bad debts 
incurred by the society throughout the whole of the trading 
period have amounted to only £150. There are also in the 
trading history of the Society strong indications that an 
intelligent policy of buying and selling has always been 
pursued. 

The proportion of purchases on hand, during the period 
under review, indicates very clearly the efficiency and respon¬ 
siveness of the management to variations in the price level 
and in general trading conditions. During the times of rising 
prices, there is evidence to show not only that they were 
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Fig. 1.—Liabilities: How the Business is Financed. 
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buying ahead of their requirements, but that the policy of 
holding over a disproportionately large amount of stock was 
being deliberately undertaken, in order to secure benefits 
for the members. In order to do this, it was again to a large 
extent inevitable that they should depart from their usual 
policy of cash payments, and have to accept longer credit 
from the trade. 

When, however, the post-war slump arrived, we find the 
management buying in small quantities, quickly unloading 
their stocks, and, in order to do so, relaxing to some extent 
their demand for prompt payment from the members and 
giving longer credit. This timely policy has effected a result 
affording a very strong contrast to that obtaining in the 
case of those societies who, in continuing their policy of buying 
forward too far into the slump, are now landed with heavy 
adverse balances. 

Working Costs. —Whilst the success of the Society can be 
largely accounted for by the strength of its position in the 
market, the argument would be incomplete were no mention 
made of the working costs, which have been kept consistently 
low, averaging right through just under 3 per cent., and 
leaving a net profit of just over 2| per cent, on the turnover. 

It is interesting to find that this Society, unlike many 
other similar Welsh societies, has throughout thought that the 
labourer was worthy of his hire?, and paid not only a good 
salary to the Manager, but also good wages to all the men who 
are employed ; and it is still more interesting to find that, 
as each year the financial position of the Society became more 
and more sound, a relatively higher proportion of the total 
turnover went to meet labour charges. 

In the first five years of the Society's existence, salaries 
and wages represented 1*53 per cent, of the total turnover; 
in the last five years 2*4 per cent. 

The i^ayments for salaries and wages represented :— 

In the period 1906-1909 .. 42*6 per cent, of total working costs. 

„ „ 1910-1914 .. 47-8 

„ „ 1915-1919 . . 67-6 

„ „ 1920-1921 .. 60 1 

The steady growth of the salary and labour charges is not 
without significance. It suggests that the Carmarthen Farmers' 
have realised that it is just as impoitant that a co-operative 
society should be as efficiently represented on the market as 
is usual in the case of an ordinary joint stock company. Too 
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frequently one finds in an agricultural co-operative venture 
that the manager is not too well paid. This policy is undoubt¬ 
edly false economy from whatever viewpoint we regard it. 
It fails to attract the most enterprising type of man, and 
poor reward is often the parent of poor service. 

Capital Turnover.—^While a net profit of just over per 
cent, on the turnover is not high, yet, when one considers 
that the turnover is now nearly a quarter of a million sterling 
per annum, it is easy to see that this represents a high return 
on a share capital of under £2,000 actually paid in. In 1924, 
the total sales amounted to £190,567, the capital actually 
subscribed to £1,913, and the total net profit to £4,723. The 
subscribed capital was therefore turned over approximately 
100 times, and the net profit represented one of 246 per cent. 
The owned capital, including the bonus shares and undis¬ 
tributed accumulated profits, amounted to £33,413, so that 
the owned capital w^as turned over 5-8 times and the net 
profit represented one of rather more than 14 per cent. The 
total liabilities of the Society, including owned and borrowed 
capital, amounted at that time to £38,248 ; thus the total 
capital was turned over 4*9 times, resulting in a net profit of 
12-1 per cent. 

Taking the five-year average, we find that there has been 
a very marked falling-off in the net profit expressed as a 
percentage of the owned capital. This might be expected, 
as the increasing proportion of the total liabilities came under 
the heading of ‘‘ owned capital.” Borrowed capital can be 
obtained at the rate of from 4J to 5 per cent., and a well- 
managed business should make more: 

Tablts IV.~— Net Profit Expressed as 



Per cent, of 


Per cent, of 

Five-year perioii 

owned 


total 


capital 


liabilities 

1906-1909 

60*6 


36-7 

1910-1914 

.. 30*5 

,, 

19-0 

1916-1919 

.. 231 

., 

151 

1919-1924 

140 


12-3 

Average 

320 


20*8 

On the other hand, it is 

difficult at first sight 

to explain 


satisfactorily the steady drop in the financial return on the 
total capital invested in the business, though some suggested 
reasons for this may be given later. 

Capital Invested in the Business. —study of the balance 
sheets shows that, at the end of the first year, the total capital 
invested in the business amounted to £696 14s. Od., and that 
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this had steadily grown until on December 31,1924, it amounted 
to £38,248 6s. 3d. The distribution of these assets is interesting, 
and forms an instructive object lesson to many of our English 
societies. Throughout the whole period, on the average, 

11*7 per cent, of the capital has been in land and buildings, 

3*7 „ ,, „ ,, investments, 

66*9 ,, „ ,, „ stock in trade, 

„ ,, „ „ giving credit to members, 

8*8 ,, „ ,, ,, cash and liquid assets. 

It will be seen that not too big a proportion has been locked 
up in bricks and mortar or in other non-productive assets. 
The buildings are by no means elaborate, and possibly might 
be a little more convenient, but everything that is really 
necessary for the storage of goods or the convenience of the 
office staff is provided. 

By far the larger part of the capital, as one would expect 
in a “store society,” has been invested in stock-in-trade. Long 
credit has never been given, and apparently the terms of the 
business have been fairly rigidly adhered to. 

Signs of over-capitalisation are undoubtedly shown in two 
periods when cash and liquid assets have been accumulating. 
The capital required to finance the working of the Society 
during the war period of high prices was obviously more than 
sufficient in the “ control ” period, and to a much greater 
extent in the slump years of the post-war period—a state of 
affairs which may be described as being wholly abnormal, 
and one which has reduced several similar undertakings, working 
with a much narrower margin of owned non-interest-bearing 
capital, to the verge of bankruptcy. 

There is no doubt that, during the last four years quoted 
the Society was distinctly over-capitalised, and was so in spite 
of the fact that in 1924 the total assets per member in the 
Carmarthen Farmers’ was the lowest we have as yet met 
with, as can be seen from the following summary :— 

Table V 

Requisite Society 

Carmarthen Farmers’ 

Welsh Society A 

„ „ B . . .. ! 

M „ C . 

English Society A 

99 »» B 

99 99 C 

Welsh Society D 
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How the Society has been Financed. —It is clear that efforts 
have been made by the Executive to finance the project from 
within. Starting with only £80 subscribed capital, strengthened 
by a joint and several guarantee by the Executive of £1,000 
to the bank, this Society was enabled to sell requisites to the 
value of £69,100 in 1904. At the end of the first year’s trading 
the liabilities amounted to £696, of which about 20 per cent, 
was owing to the bank and 30 per cent, to sundry trade 
creditors, representing a total borrowed capital of rather 
more than 50 per cent. 

The following summary of the five-year averages, 1905-9, 
1910-14, 1915-19, and 1920-24, shows how, by the judicious 
retention of accumulated profits, the proportion of owned 
capital has been steadily increased until it approached to 
nearly 90 per cent, of the whole. 

Table VT 


Period 

1905-09 

1910-14 

1915-19 

1920-24 

Average 


Pr. cent. 

Pr. cent. 

Pr. cent. 

Pr. cent. 

Pr. cent. 

Share capital 

140 

7-8 

4*6 

4*3 

— 

Bonus capital 

-- 


— 

48-0 

— 

Accumulated profits 

48-5 

65-9 

67-6 

36-9 

52-2 

Total owned capital .. 

62-5 

63-7 

72‘2 

89*2 

71-9 

Bank overdraft- .. 

7-8 

14*8 

6*1 

1-2 

7-5 

Trade creditors .. 

29-7 

21-5 

21-7 

9-6 

20-6 

Total borrowed capital 

37-5 

36-3 

27-8 

10*8 

28-1 

Total caoital 

1000 

1000 

1000 

100-0 

100-0 


There has been a steady and gradual increase in the per¬ 
centage of the capital invested in the business, and owned 
by the members, right up to the time of the present strong 
position. The benefits of such internal capitalisation lie 
mainly in the fact that substantial advances from the already 
depleted capital of the farmers arc rendered unnecessary. On 
the other hand, there is evidence in the trading history of 
the Society to show that refusal to take advantage of the 
normal facilities for trade credit may react to the detriment 
of the concern so refusing. A policy of internal capitalisation 
can be, and possibly, in the case of the Carmarthen Farmers’, 
has been pursued to a point at which its usefulness tends to 
grow less. It is probable that this point is reached before 
actual over-capitalisation becomes apparent. Normally, in a 
trading concern, the bank overdraft should prove an excellent 
indicator as to the adequacy of the working capital. On the 
other hand, a persistent bank balance cannot but be regarded 
as an indication of ill-economy in the form of over-capitalisa¬ 
tion. It would appear as if the most effective ratio of borrowed 
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and owned capital is reached when the bank overdraft tends 
to approach a minimum. This point represents the economic 
compromise between losses from idle capital on the one hand 
and losses from inefficient purchasing power on the other. 
Necessary elasticity, normal to this type of business, ought 
obviously to be provided more economically by the banker, 
whose main function it is, than by the creation of abnormal 
reserves on the part of the individual society. 

There is no doubt in our opinion that this mark has been 
to some extent over-reached in the case of the Carmarthen 
Farmers’. It may seem captious to criticise the management 
of a society like this, in which the members have put into 
the business under £1 per head, have already received in the 
form of bonus approximately £10 per head, and in which, 
were the Society wound up to-morrow, there would be available 
for distribution, after meeting aU liabilities, nearly £16 per 
head. On the other hand, one cannot but feel that it was a 
bold, and, possibly, not too wise a step, to create interest-bearing 
bonus shares to the extent of £23,000 and still leave in the 
bank more than £12,000 for which a nominal interest only 
could be drawn. 

The management and direction, as far as we have been 
able to see, has been sound and efficient, but there is no doubt 
that the success of the Society has also been built up to a 
large extent on the goodwill of the founding and early 
membership. 

While the Carmarthen Farmers’ Society is not, from a 
business point of view, absolutely perfect, and has possibly 
erred as a rule on the side of caution, it has been as nearly 
perfect as any we have yet met with, and there is no doubt 
that the detailed working of this Society might with advantage 
be studied by those who are concerned with the management 
of similar concerns in this country. 


RAISING HYACINTHS IN HOLLAND 

H. SouTHWEUi, A,R.C.Sc., 

Ministry of Agriculture and Fisheries, 

Thb hyacinth is one of the most popular members of that 
large natural order of plants known as the LiUacese. Of the 
spring-flowering plants it is one of the earliest to reveal its 
bloom, and a full-grown hyacinth in flower carries with it a 
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type and standard of beauty which strikes one as being 
essentially Dutch. But the Dutch hyacinth is not a native of 
Holland. It is recorded that it was introduced quite unosten¬ 
tatiously into Holland during the sixteenth century, and that 
it is a descendant of HyacirUhiLS orientcdis which grows wild 
in Greece and Asia Minor. This wild hyacinth is an 
insignificant plant, which has a small round bulb, and when it 
flowers, its spike carries a few narrow-lobed, washy blue 
flowers not unlike the wild bluebell found in the woods of 
England. Hyacinthus orientalis found a comfortable home in 
the sand dunes of Holland, and the Dutch have, through 
decades of patient seed-sowing and selection, brought it to its 
present high state of development. 

The history of the Dutch hyacinth reveals a slow but con¬ 
tinual improvement in the varieties raised, but popular fancy 
once determined that it should evoke a degree of enthusiasm 
out of all proportion to its merits. When double hyacinths, 
now not at all popular, were introduced into commerce, they 
happened to take the public fancy. Very high prices were paid 
for a single bulb, and speculation in bulbs became the order of 
the day. A hyacinth mania similar to the tulip mania of 
1636-1637 threatened to develop, but the government stepped 
in and had the laws and orders respecting that mania reprinted 
and made public, with the result that the fever subsided and 
wild speculation in bulbs ceased. 

Area in which Hyacinth Bulbs are raised.— Just behind the 
narrow ridge of undulating sand dunes, covered with marram 
grass, which serve to protect the mainland from the ravages 
of the North Sea, is the area where bulbs are raised. At one 
time there were several ridges of sand dunes bordering the 
coast, but recently, on account of the increased acreage laid 
down to bulbs, the more inland ridges have been brought into 
cultivation. Commencing at Scheveningen, on the coast, 
where small patches of bulbs may be seen, and travelling north, 
this area is seen to stretch inland a distance of from four to five 
miles in the neighbourhood of Leyden, Sassenheim and Lisse, 
ultimately terminating, in much the same way as it began, in 
the vicinity of Alkmaar. It is this long narrow district, laid 
out like huge gardens, each edged in with beech and thuya to 
protect the growing plants from cold winds, and with Haarlem 
as geographical centre, which is the bulb-raising district of 
Holland. Hyacinths are not raised in every part of that 
bulb-growing area, for the soil is not everywhere suitable. It 
is only in the relatively small area covering a few square miles 
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with Lisse as centre, and in isolated patches near the coast, 
that the nature and depth of the soil are remarkably suitable 
for that purpose. 

Nature ol Hyacinth Soil. —^All soil in this area is sand, blown 
about by every puff of wind, and its value for raising bulbs 
depends on (1) its depth, (2) the texture of the sand, and (3) the 
amount and fineness of the particles of lime which it contains. 
Experience has proved that this sand must be at least five feet 
deep to be of any real use for hyacinth growing. A subsoil 
of a different nature, which is common in the non-hyacinth 
growing areas, renders it useless for that purpose. The finer 
the texture of the sand the more suitable it is. Lime is an 
important ingredient of any soil in which bulbs are grown. 
Its amount and the fineness of its particles, the latter secur¬ 
ing a thorough admixture of the lime with the sand, are im¬ 
portant factors. In good hyacinth land the percentage of lime 
is relatively high, and increases in amount from the surface to 
the subsoil. 

Chemical Composition of Hyacinth Land.— Below are tables 
showing the percentage chemical composition of good hyacinth 
land in the hyacinth-growing areas. Sand (silica) is, of course, 
not stated. In the course of time the manurial ingredients are 
used up and are replenished by natural and artificial manures, 

Fikst-Class Hyacinth L\ni> (Lissuj) 



Nitrogen 

Phosphatt* 

Potash Lime 



as N 

as PgOft 

as K.O 

as CaO 

Humus 

1st Foot 

0-035 

0-09 

004 

0-64 

1-20 

Subsoil 

0-005 

0-04 

0-02 

3-84 

0-70 

Fibst-Class Hyacinth I^and 

(after 20 yoars^ cn 

Itivation) 


Ist foot 

0-04 

0-07 

004 

1-34 

1-20 

Subsoil 

001 

0-05 

0-03 

2-96 

0-50 

Second-Class Hyacinth Land 




Ist foot 

0-45 

008 

0-02 

0-10 

1-25 

Subsoil 

001 

0-04 

0-03 

0-08 

0-60 


Temperature and Rainfall.—Of less importance for hyacinths 
are temperature and rainfall. The average temperature and 
rainfall per month, covering several years, in Lisse and 
Katwijk, comparing the same months in different years, show 
that there are large variations, similar to what commonly 
obtains in England. 

Preparation o!Soa for Hyacinths.— After having ascertained, 
by deep digging, that the nature and depth of the soil are 
saitable for growing hyacinths, the next important considera-^ 
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tion is the supply of water. Hyacinths, as everyone knows who 
has grown them in water, produce very long roots, and are 
most at home when the soil in which the bulbs lie is dry, and 
the tips of their roots are in slowly moving water. Stagnant 
water is inimical to bulb growing. The Dutch grower has 
specialised on that important fact, and suitable conditions have 
been brought about by a combination of the necessary drainage 
system with a general and uniform level of all the hyacinth¬ 
raising fields. If the surface of new suitable land is above the 
general level, then the excess of soil is removed. If the selected 
land is below the general level new soil is added. In one case a 
firm was engaged in removing soil, five yards deep over 700 
acres which was covered with pines, yews, &c., so as to bring 
the surface of the prospective bulb fields to the required level. 
It is necessary also to commence growing hyacinths in virgin soil. 
In those cases where it is essential to adjust the level of the 
land, virgin soil forms the top layer, and the surface layer of 
new suitable land, which is on the required level but which is 
covered with vegetation, is placed three feet deep and the 
underlying soil put in its place. 

As all the sandy soil in this bulb-growing area is below sea 
level, it has had to be drained to render it fit for cultivation. 
In the hyacinth-growing areas, there is a drain Ij ft. wide 
every 800 to 1,000 sq. yd., in which water is kept by the 
working of the drainage machinery, similar to that in the Fens 
of England, at a uniform level of 2 ft. from the surface. These 
drains ramify throughout the bulb fields like blood capillaries 
through animal tissue, anastomosing with each other to form 
dykes, and those again to form canals, while the central vis a 
tergo is the drainage machinery. The maintenance of this 
constant water level in the drains throughout the year is one 
of the fundamental necessities for the successful raising of 
hyacinth bulbs. As the sandy soil is poroiis, and the surface 
of the hyacinth beds is on one plane, water percolates through 
the bulb fields at a distance of two feet from the surface, and 
at the same time rises to the surface by capillary action and 
passes off as water vapour. Thus by putting one’s hand into 
the soil the surface layer feels dry ; below, the soil is damp, 
and the deeper one gets the more water it contains. 

The effect of rainfall in this connection is interesting and 
somewhat important, as it leads to the formation of drains 
1 ft. deep which empty into the 2 ft. drains, and which serve 
to remove the excess water after a fall of rain. During dry 
weather water is continually rising from the subsoil and 

Q 
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passing off as water vapour, but when the humidity of the 
atmosphere is great, as just before and during rain, then that 
action is stopped and the soil is soon saturated with water. If 
rain falls it is necessary to remove the excess, hence the 1 ft. 
drains. 

Crops grown before Hyacinths.— When suitable virgin land 
at the required level has been secured, and properly drained, 
the soil is thoroughly dug with the spade; and cow manure, the 
transport of which is facilitated by the canals, is added at the 
rate of twenty tons per acre. As a general rule the first crop 
obtained is potatoes, not only for the value of the crop itself 
but to stimulate an increase in the soil bacteria necessary for 
plant growth. Occasionally, instead of potatoes, peas or beans 
may be planted. After that crop has been lifted, tulips are 
planted. After lifting the tulips, the ground is again heavily 
manured with cow manure and this is dug into the soil. 
Hyacinths follow and are planted early in October. After that 
the rotation is tulips, narcissus and hyacinths, but, by deep 
trenching and suitable manuring, hyacinths may be grown 
year after year on the same soil. 

General Cultivation of Hyacinths.— Before hyacinths are 
planted, the soil should receive a heavy dressing of 
weU-rotted cow manure, usually about twenty tons per acre. 
Hyacinth bulbs are planted in beds, 1 yd. by 12 yd. in size, 
and the beds are separated by paths 1 ft. wide. The depth 
and distance of planting varies with the size of the bulb. 
Large bulbs are planted 4 in. deep and 5 in. apart, but smaller 
bulbs are planted closer together and not so deeply. After 
planting, the beds are covered with reeds or straw, partly to 
protect the bulbs from severe frosts and partly to prevent the 
soil from being blown about and laying bare the bulbs. When 
the foliage appears above the ground the reed or straw covering 
is removed and the plants receive a top dressing of ammonium 
nitrate to encourage the growth of the foliage. Following very 
wet winters, when the manurial ingredients of the cow manure 
have been partially lost through rain, a further dressing is 
applied in spring. By a continual use of the hoe the beds are 
kept free from weeds. When the flowers appear they are 
removed by running the flower stalk between the fingers, and 
are either scattered on the ground to prevent the soil from 
drifting into heaps or sent to a perfumery in Amsterdam. 
Only the bells of the flowers are removed, for growers realise 
that flowering, and particularly seeding, reduces the vigour 
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of the bulb, while the foliage with the green flower stalk and 
active roots build up solid bulbs. In May, peas or beans are 
planted in the paths mainly to prevent the soil from being 
blown about. Bulbs are lifted by hand in June after the 
foliage has completely died away, and as a uniform size was 
planted there is little variation in the size of the lifted bulbs, 
but, if necessary, grading for size is done when the bulbs are 
lifted. As the bulbs are grown in sand, it is not necessary to 
clean them by riddling. The period immediately after lifting 
is a critical time for all bulbs. It is essential that they should 
be dried at once. Hyacinth bulbs are thus put in trays and 
placed in a dark store, and if ordinary atmospheric conditions 
are not suitable for quick drying the temperature is raised by 
artificial means. The treatment after drying varies with the 
object in view. 

Treatment of Bulbs. —Lifted bulbs may be divided into two 
classes:—(1) large bulbs which are ready to sell for flower 
production, and (2) smaller bulbs which are to be grown on for 
another year or two so as to produce the large bulbs. A small 
proportion of the large bulbs are selected for the reproduction 
of the stock, while the rest are graded for size and are marketed. 
Bulbs which are to be grown on for another season or two, and 
the large saleable bulbs which are destined to appear on the 
market as prepared bulbs for Christmas flowering, receive a 
special treatment which has its basis in a knowledge of the 
conditions governing the growth of the embryonic flowering bud 
in the bulb. Under ordinary conditions in the Dutch hyacinth, 
and in its wild ancestor also, the foliage dies away in June, and 
the bulbs undergo a period of ‘‘rest’’ during the warm summer 
months. In reality, however, this is not a period of rest but 
the time during which the rudiments of the next year’s flower 
now in the bulb is developing and growing. After this 
flowering bud reaches a certain size, its continued growth is 
dependent on a gradual fall in temperature together with an 
increased water supply, and this stage is normally reached 
about planting time. Thus, by subjecting bulbs to a heat 
treatment in the month of July, it is possible to concentrate 
all those summer changes, which result in the growth of the 
flowering bud, into about three weeks, after which time the 
flowering bud is in that advanced condition of growth which 
under ordinary conditions would only be arrived at by planting 
time. Such bulbs are tl\en known and sold as “specially 
prepared for Christmas flowering,” and it is obvious that, to 

q2 
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obtain flowers by that date, such bulbs should be planted at 
once and placed under conditions resembling winter. The 
accompanying diagrams are illustrative of the growth of the 
flowering bud. Large bulbs are always selected for the Christ¬ 
mas flowering treatment. They are placed in trays and put in 
a semi-dark store. About the middle of July the temperature 
of the store is gradually raised in three days from normal to 
75° F., and the bulbs are kept at that temperature night and 
day for three weeks. Afterwards the temperature is gradually 
dropped to normal. Certain varieties of hyacinths, such as 
LTnnocence, Christmas White, General Pelissier, &c., which 
normally flower earlier than the other varieties, respond more 
readily to this heat treatment, and the temperature in such 
cases may be raised as high as 80° F. As one might expect, 
this heat treatment reduces the quantity of water in the bulbs, 
which largely accounts for the fact that 1st and 2nd grade 
“ specially prepared bulbs for Christmas flowering,’’ of any 
variety, are never as large as those of the same grade and 
variety which have not been treated. 

The smaller bulbs also contain a rudimentary flower bud, 
but as the spike only carries a few bells the bulbs are not 
marketable for flower production. Such bulbs have to be 
grown on for another year or two so as to produce a larger bulb 
which will bear a good spike of flowers. These small bulbs 
are left in trays in a dark store until September. By that time 
their flowering bud has reached that stage when a gradual fall 
in temperature is most favourable to its continued growth. If 
the bulbs are then heated for several weeks commencing about 
the middle of September the growth of the flowering bud is 
inhibited and after planting the flowers are later in appearing. 
This means that the vegetative period during which the bulbs 
grow is lengthened, and if such bulbs, after planting, are 
encouraged to produce foliage by the addition of a nitrate 
manure to the soil, the vegetative period is still further 
lengthened. By making use of those two facts the time taken 
in raising flowering bulbs for the market is nowadays shortened 
by one year. About the middle of September, the temperature 
of the dark room in which these bulbs are stored is raised in 
three days from normal to 70° F. and that temperature is main¬ 
tained day and night for a month. The temperature is then 
gradually dropped to normal and the bulbs are planted at once. 


Propagation of Hyacintiis. — (l) By sexual means .—^There is 
really no occasion for a grower to adopt this method unless 
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he is desirous of raising new varieties, for the procedure is long 
and tedious. It consists in the transfer of pollen to the stigma 
of the flower, thus raising seed ; the planting of that seed, thus 
raising small bulbs ; and the continued growing of these bulbs 
until a flowering bulb is produced. 

(2) By vegetative means. — A. comparatively easy method of 
reproducing the stock is to wait for naturally formed offsets 
wMch can be grown on till they become flowering-sized bulbs. 
This method is very slow, for offsets are rarely produced. The 
commercial grower makes use of artificial means to increase his 
stock. The two methods in common practice are (a) cutting 
and (5) scooping. 



Fra. 1.—Dovelopraent of the Hyacinth Bulb. 

1. The Flowering Bud when the Bulb is lifted in June. 

2. The Flowering Bud at the end of So])tember. (Growth during 

summer months.) 

3. The Flowering Bud at the middle of February. (Continued growth 

during winter mouths.) 

4. The Flowering Bud at the end of July, after treatment for Christmas 

flowering. (Compare with 2.) 

(a) The method of ctUting consists in taking a first-sized bulb 
in June, and with a knife making two or more cuts in the base 
about J in. deep equidistant from each other. The bulbs axe 
then planted for fourteen days. This is done so that the cut 
surfaces may heal, and to prevent damage from mould 
{Penicillium). After that time the bulbs are lifted and put in 
trays in a dark store and kept at a temperature of 70 to 80® F. 
until September, when the temperature is reduced to normal. 
For the first three weeks nothing is done except to keep the 
temperature up. Then the floor and the bulbs are sprinkled 
with water every morning. As much ventilation is allowed as 
is compatible with the maintenance of that temperature. All 
this is done to stimulate the growth of the buds in the axils of 
the fleshy leaves of the bulb ; and, by careful attention, those 
buds, before planting time, will progress so far as to resemble 
small bulbs. In September the cut bulb, with its buds in situ, 
is planted, and each one of the buds sends one or more leaves 
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above the surface. On lifting in the next spring, the planted 
bulb has shrank to nothing more or less than scales, and, in its 
place, are twenty-five to thirty bulbs well on the road to 
becoming flowering bulbs. These bulbs are lifted by hand, 
graded for size, dried and then stored in a dark warehouse. 
In September, as already stated, they are heated and then 
planted. 

(b) Scooping .—^It is said that this method of increasing the 
stock was discovered by finding new small bulbs in the cavities 
of bulbs which had been nibbled by mice during storage. 
Whether this is so or not, that nibbling principle is made use of 
in scooping. Large bulbs are selected in June, and with a 
carved knife a cup-shaped cavity | in. deep is cut out of the base 
of the bulb. The bulbs are then treated as if they had been out. 
There is this difference between the two methods. In cutting, 
the buds at the base of the fleshy leaves of the bulbs are stimu¬ 
lated to grow, but in scooping those buds are removed, and 
adventitious buds are produced on the cut surface of the fleshy 
leaves of the bulb. Consequently there are a larger number 
of adventitious buds produced—^forty to fifty—^but they are 
smaller than the normal buds, and take one or two years longer 
to grow to the size of a marketable flowering bulb. In short, by 
cutting, the stock can be increased twenty-five to thirty-fold in 
two to three years; by scooping the stock can be increased 
forty to fifty-fold ; but it takes four years. The method used 
depends on the variety and on the prevalence of disease. 

It will readily be understood that aU varieties may be propa¬ 
gated by the method of cutting, for in that case bu^ normally 
present are stimulated to grow. It is, however, not always wise 
to follow this method, since it is only by scooping that one can 
make sure bulbs are free from a disease called “ Yellow 
Disease.” On the other hand, not all varieties will yield to the 
drastic treatment of scooping. Sometimes high susceptibility 
to the disease mentioned, and inability of the bulb to yield to 
scooping, are both characteristic of one variety, in which case 
there is danger of losing the stock. 

Diseases of Hyadaths. —Tdlow Disease.-—The most common 
and, consequently, the most menacing disease, is that named 
“ Ydlow Disease.” This is due to a bacterium called 
Pseudomonas hyacinthi. The symptoms of the disease can be 
seen in the foliage. The leaves develop narrow dark stripes 
near and parallel to the edge. These dark stripes arise through 
the vasoular bundles being choked with bacteria. The bacteria 
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also affect the base of the bulb. The early stage of infection 
can only be discovered by scooping bulbs. Infected bulbs 
when cut show yellow spots where the vascular bundles lie, and 
badly affected bulbs go soft and rotten. Fortunately, this 
disease does not infect the soil; the bacteria are spread by air. 
There is no known cure for the disease, and thus the control 
method employed is that of eradication. Growers constantly 
examine their beds of bulbs during the growing season and also 
the bulbs when scooped. Diseased bulbs are destroyed, and, 
immediately diseased plants are found in the beds, the entire 
plant with the adjoining soil (so as to ensure inclusion of every 
part of the diseased plant) is removed and destroyed. Some 
varieties, including LTnnocence, Grandesse, King of the Blues, 
and Grand Lilac are more susceptible to Yellow Disease ” 
than others. 

JZingr Disease .—This disease is due to the eelworm, TyUnchvs 
hyacinthi. Dr. van Slogteren, of the Pathological School, Lisse, 
has shown by elaborate experiments that this eelworm is not the 
same as that which attacks narcissus, nor are the two eelworms 
interchangeable, each being confined to its particular host. The 
symptoms of the disease are similar to the symptoms of eelworm 
in narcissus bulbs, and may also be seen in the foliage, and this 
eelworm, too, contaminates the soil. Diseased plants and the 
surrounding soil are removed and destroyed. Hyacinth bulbs 
are also sterilised in just the same way, both in principle and 
in detail, as diseased narcissus bulbs. Dr. van Slogteren has 
recently been working to ascertain the best time for sterilising 
diseased hyacinth and narcissus bulbs by the hot water treat¬ 
ment, and his investigations show this to be about the middle of 
August. The temperature used in sterilising is, of course, more 
than 30® F. higher than that used to hasten or retard flowering, 
and this high temperature has its effect on the growing flower 
bud within the bulb ; as sterilisation if done very early, i.c., soon 
after lifting, may kill the embryonic flower bud. If sterilisation 
is carried out late in the season, the heat not only has the effect 
of dela 3 dng flowering, but unhinges the correlative growth of the 
flower, delaying one part more than another, with the result 
that split bloom may be obtained. The English narcissus 
grower often has split bloom through sterilising too late in the 
year. Further, early in August, which is the best time to 
sterilise without detrimental effect, is the time when the 
developing flower bud requires heat for its growth, so that the 
high temperature of sterilisation then has the least adverse 
effect. 
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Fire.** —^This disease is due to a fungus (Botrytia sp.) similar 
to that causing “ Fire ’’ in tulips. The two species are, how¬ 
ever, quite distinct, and each is confined to its own host. 
Hyacinths in Holland are apt to suffer from late frosts which 
kill the tips of their leaves. If favourable weather follows 
damage to foliage, Botrytia appears and may destroy the 
leaves, thus preventing further growth of the bulb. Botrytia sp. 
does not form black sclerotia on the bulbs as is the case with 
tulips. This Botrytia disease, however, is not specific to 
hyacinths, and it is doubtful whether the method in practice of 
spraying with Bordeaux mixture is of any use. 

“ Maladie.'* —^Another disease, not very prevalent, but com¬ 
mon to hyacinths, narcissus, and tulips, is one, which having 
passed through the hands of the Bacteriologist and the Ento¬ 
mologist, is now thought to have found its proper place in the 
Mycological section, but so far the causative fungus has not 
been isolated. On lifting, the root system is seen to be reduced 
in length. The terminal 2 in. of the roots are brown and dead, 
and dead patches | in. long may be seen in the remaining 
portions of the roots. This disease contaminates the soil, but 
it has been found that a solution of formaldehyde kills the 
organism, and healthy plants may be grown on such land after 
treatment. 

Degeneration. —In common with the leading opinion on 
degeneration, it is thought that hyacinths suffer in this respect. 
No work has been done towards isolating any virus^ but it is 
known that certain varieties have degenerated and that others 
are degenerating. 

In conclusion, the writer desires to acknowledge his indebtedness 
to Dr. van Slogteren, for the explanation of his experiments on 
the sterilisation of Hyacinth and Narcissus bulbs which were 
displayed at the International Show at Haarlem in April, 1926; 
also to Dr. Volkersz, Principal of the Bulb School, Lisse, for the 
data on the rainfall and composition of the soil in the bulb-growing 
area of Holland. 


THE NATURAL HEALING OF WOUNDS ON 

TREES 

Peofbssob J. H. Priestley, D.S.O., B.Sc., F.L.S., 
Leeds University. 

When a potato tuber is cut through, natural prooesses at work 
soon render the cut surface relatively safe from the attacks of 
organisms producing disease or decay. These prooesses were 
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discussed recently in this Journal*, and it was shown that 
certain conclusions of practical significance emerge, as to the 
conditions to observe when planting cut potato sets. 

From this standpoint it seemed desirable to re-examine the 
natural process of healing that gradually builds up a protective 
barrier at the exposed surface of a woody branch, when this 
is either cut or broken across. The examination was under¬ 
taken by Mr. T. Swarbrick, of the Botanical Department at 
Leeds. His main results are published in the Journal of 
Pcmology^, but possibly a brief and less technical account 
may have some value, as these results certainly seem to have 
considerable bearing upon practice. 

At the outset it may be well to emphasize the difference 
between the condition of the cut surfaces of the potato tuber 
and the woody branch. The whole exposed surface of the 
tuber consists of an almost unbroken layer of living cells, 
spherical in general shape, upon which is left the debris of 
walls and contents of the cells actually broken or damaged 
by the cut. All the living cells are turgid with the water they 
absorb, and if the surface is exposed to reasonable conditions 
as to light and moisture, the sap oozing from the living cells 
along the walls near the cut soon dries and oxidises to a thin 
but firm coating of fatty varnish, the suberin layer. This 
layer, which is quite continuous under favourable conditions, 
is formed within some forty-eight hours, and is a good first 
line defence against the entry of disease-producing organisms. 
Below it, through the activity of the numerous living cells, 
a continuous new skin of regular cork cells forms within, 
perhaps, another five or six days, and this layer gradually 
thickens until the cork layer over the cut surface is at least 
as firm and strong as the normal, corky skin of the tuber. 

In the woody stem, on the other hand, a cut exposes a 
certain proportion of living cells, but all through the wood of 
the plant these are interspersed with microscopic wooden 
pipes and fibres, full perhaps of sap but containing no living 
substance ; towards the centre of the wood the proportion of 
such non-living elements increases, towards the outside of the 
wood more living cells proportionately are present. 

Outside the wood is a thin ring of bast in which dead fibres 
may also be present, and between bast and bark is a very thin 


♦ Tiiis Journalf February, 1926. 

t Journal of Pomology and HorticuUural Science, Yo\,Y 98-114 
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layer of living cells, the cortex, similar in type to those which 
form an almost unbroken layer across the cut tuber. 

Probably when the surface of the woody stem is exposed, 
the reaction of the scattered living cells present is of the same 
nature as in the potato tuber ; but the sap exuding from these 
comparatively few cells does not sufSce to form a layer of 
fatty varnish completely across the out surface, though it may 
form across the thin ring of cortex. Just below the cut surface 
of the cortex, a layer of cork may then be formed, but since 
cork cells can only be formed from living cells, no such layer 
can form across the wide expanse of exposed wood in which 
the broken ends of fibres and pipes, empty of living contents, 
are present. Wood and bast in the normal stem increase in 
amount each year through the activity of a layer of living 
cells, which lies between them and which continues to divide 
in the growing season, adding new elements to the outside of 
the existing ring of wood, and to the inside of the existing 
layer of bast. This living tissue, the cambium, remains active 
just below the cut surface ; and as the result of its activity a 
ring of new tissue appears on the cut branch, gradually 
broadening outwards and inwards, until in time it creeps over 
the whole of the exposed surface, burying the broken ends of 
pipes, etc., under a smooth continuous living tissue. Near the 
upper surface of this smooth mass of healing tissue, the callus, 
a layer of living cells becomes active in cutting off a regular 
cork tissue and thus, in time, if a disease-producing organism 
has not entered the branch meanwhile, the latter will be 
healed by a smooth impervious cork layer, as continuous and 
resistant as that present in the normal bark. 

Time, however, is the dominant factor, for while in the case 
of the potato tuber the new cork layer is formed in a week or 
BO, in the cut tree branch the layer of callus, in which the cork 
subsequently forms, may take years to spread from the 
cambium until it completely covers a large woimd. If this 
were the only protection present in the branch against disease, 
then, long before the callus could form, wound parasites, if 
present, would be carrying disease into the tissues of the tree. 
Mr. Swarbrick’s observations, therefore, were directed 
particularly to the happenings at the cut surface of the wood 
within the first few weeks or months after cutting, branches 
from four to six years old being cut in each month of the year, 
and the tissues below such a cut examined in samples taken 
every subsequent month. Hence the progress of the changes 
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occurring at the wounds made in a particular month could be 
followed throughout the year. 

Observations were made in this way upon sycamore, 
rhododendron, plum and apple. There is no need, however, to 
discuss here the behaviour of individual species of trees, 
because there is little doubt that the general conclusions 
arrived at hold good for aU trees in this country. In so far, 
however, as seasonal events are under discussion, it must be 
remembered that the work wfiis carried out in Yorkshire. This 
is important, because one of the main results of this work is 
the difference in behaviour of surfaces exposed by cuts made 
in May, June, July and August, as compared with those 
exposed in September and October, and still more with those 
cut during the winter months from November to April. 

Natural Healing in Early Summer. —^When a woody surface 
is exposed in the summer months (May to August), the 
sequence of changes at the surface is very rapid. At the cut 
surface of the wood, amongst the myriads of thin pipes and 
fibres with woody walls, which run lengthwise in the wood 
and are exposed and often broken across by the cut, there are 
a certain number of living cells which are usually full of 
starch. Long lines of such living cells, the pith—or medullary 
—rays, also radiate through the wood running from near the 
centre to the periphery ; all the cells of these rays are also 
full of starch. The living cells immediately at the cut surface 
are probably killed, and beyond a gradual discolouration 
undergo no visible change, wMe, eighteen months later, they 
still retain their starch. But just below the exposed surfaces 
a rapid change takes place, and within ten days the starch is 
visibly disappearing from the living cells; and through a 
depth which extends from | to f of an inch below the cut 
surface, the starch has completely disappeared within two to 
four weeks after the first exposure of the surface. 

At the same time other substances are appearing in these 
cells. In the living cells in the young wood and the bast, a pale 
yeUow viscous substance appears, and at the same time this, 
or a similar substance, is also forming in the empty vessels and 
fibres. There can be little doubt that this substance is produced 
at the expense of the starch; it is formed, therefore, in the 
living cells, and from them diffuses into the cavities of the 
vessels and fibres. In the living cells of the inner part of the 
wood and the pith, the starch is replaced by colourless 
refractive globules. 
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These two substances are probably not identical. The 
viscous amorphous material is undoubtedly the substance 
usually termed “wound gum,” and this name will be adopted, 
with the proviso, however, that, from its reactions, it certainly 
does not belong to the chemical category of gums. 

The refractive globules appear in those tissues where resins 
most readily appear, either with age or, precociously, as the 
result of injury; they are probably allied to the resinous 
substances formed in such tissues though, again, their micro- 
chemical behaviour forbids their identification as resins. 

The important point about the chemical reactions of both 
substances is their great resistance to all types of reagents ; 
they are dissolved or disintegrated by either strongly alkaline 
or acid hot oxidising agents, but they resist all other types of 
solvents, and undoubtedly would resist the powers of penetra¬ 
tion possessed by fungus parasites. 

Within a period of from ten days to four weeks, therefore, 
all the starch in the first half-inch or so below the wound is 
replaced by viscous masses or resistant globules, which not 
only fill the living cells, but gradually plug up the cavities 
of all wood fibres and vessels. The result will be a gradual 
blocking of the cut surface against loss by evaporation and 
against entry of disease organisms, a blocking which is much 
more effective in regard to its time of production than the 
later protection afforded by the ingrowing mass of callus. It 
is very difficult to be certain by microscopic examination that 
the block across the cut surface is complete. Mr. Swarbrick, 
however, has devised a simple experimental test which enables 
a rapid determination to be made of the extent to which the 
cut surface is so blocked. 

A piece of a branch including the old cut surface is inserted 
air-tight through a rubber stopper into an inverted filter-flask 
as in Pig. 1. The old cut surface is then submerged below the 
surface of an alcoholic solution of safranin dye, whilst the 
filter-fiask is attached to an exhaust pump. If the wounded 
surface has recently been cut, the dye will have been sucked 
up into and throughout the few inches of the stump within 
two minutes. With branches examined a month after the 
original cut was made, it was almost impossible to draw any 
dye into or through the tissue, whilst within two months a 
suction of 70 mm. of mercury, applied continuously for 36 
hours, completely failed to draw dye into the branch through 
the blocked surface. 
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Natural Healing in the Late Summer or in Winter*— With 
wounds made during September and October, the main 
difference observed is that starch disappearance within the 
first month or two, though considerable, is not complete. 
The production of viscous wound gum is naturally less copious, 
the plugs form more slowly in the cavities of vessels and fibres 
and, as a result, the blocking of the cut surface is not complete. 
In the following May, when the sap is once more rising in the 
trees, the starch completely disappears from the half inch 
below the block, copious wound gum production is associated 
with its disappearance, and the cut branch becomes completely 
blocked. 

In wounds made during the dormant season, November 
until April, with the exception of the April wound, starch 
disappearance is negligible in amount, a certain amount of 
“ wound gum ” is formed in the living cells, and isolated 
vessels and fibres are plugged with the gum in the vicinity 
of the wound. 

Nothing approaching complete blocking occurs, however, 
and, aU through the winter months, trial of the cut surface 
with the apparatus previously described will show that the 
dye can readily be drawn through the cut by quite a small 
amount of suction. In May again, starch disappearance 
proceeds rapidly underneath all the winter-made cuts, and 
within some four to six weeks after the commencement of such 
starch disappearance the cut siirface becomes completely 
blocked. 

Relation of the Block to the Entry of Disease-producing 
Organisms. —Frequently, throughout these observations, fungus 
spores, or the fungus threads developing from the spores, were 
found in the dead cells and wood elements in the neighbourhood 
of the cut surface, though fungus invasion was the exception 
rather than the rule, particularly with sycamore and rhododen¬ 
dron. In no case have these fungus hyphae been found 
penetrating beyond a blocked region. In many cases the 
cut branches seemed to be completely free from fungi, and 
evidently “ wound gum ’’ production must be regarded as a 
natural reaction of the healthy tissue to the wound, not the 
result of its stimulation by parasitic organisms. 

Cut wood surfaces have frequently to be exposed to the 
action of disease organisms, as in the practice of pruning, and 
it is not always possible to use antiseptic dressings upon the 
out surfaces, whilst such dressings may often bring their own 
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disadvantages in their train. It is, therefore, of considerable 
significance to find that the effective blocking of the exposed 
tissues against the entry of organisms carrying disease, takes 
place in so short a time in the ease of cuts exposed in the late 
spring or early summer. This is in striking agreement with the 
observations of F. T. Brooks and W. C. Moore,* who has found 
that the months of June, July and August are those in which 
infection with Silver Leaf, a disease caused by one of the most 
virulent of wound parasites, occurs least readQy or not at all. 

The natural healing of the exposed surface is, of course, only 
one factor to be considered in choosing the time for pruning, 
others are the habits of the most prevalent wound parasites, 
the cultural purposes for which the cut has to be made, the 
availability of labour, and so on. In so far, however, as this 
particular factor can be considered in practice, the rapidity of 
the first stages of natural healing during the late spring and 
early summer months, argues strongly in favour of carrying 
out such operations as pruning during these months. 

« ijc sic IK s|t Ht 

THE INFLUENCE OF WINTER AND LATE 
SUMMER EGG PRODUCTION ON PROFIT 

Major H. D. Day, 

Poidtry InstrtiCtor, Nottinghamshire County CounciL 
Thebe sets of figures, which have come into the writer’s 
possession from different sources, afford an opportunity for 
comparing the results obtained from average egg producers 
with those derived from well-fed and capably-managed flocks. 
In the following notes are set down certain deductions arrived 
at after analysing the figures in question, which relate to :— 

(1) Tho weekly collections from and prices paid to members by 
the Stamford and District Co-operative Egg and Poultry Society, 
Ltd., for the year September 6, 1924, to September 6, 1925. These 
figures cover a total of 1,641,000 eggs collected in a nine-mile 
r^ius from Stamford (Lines.) from all classes of egg producers. 
The number of hens producing this total is not known, but, for 
the purpose of this comparison, the figure is treated here as an 
example of average countryside egg production. 

(2) The weekly output and prices from a flock of 131 pullets at 
the Midland Agricultural and Dairy College. These figures are 
from October 1, 1924, to September 30, 1925. Tho flock average 
was 190 eggs per bird. 

(3) The figures for production from the Nottinghamshire County 
Egg-layin^g Trials, October 16, 1924, to September 15, 1926. The 
flock average was 166 eggs per bird. 

♦ F. T. Brooks and W. C. Moore: Silver Leaf Disease, V, Journal 
of Pomology cmd HorHcuUural Science, V, No. 2, March, 1926. 
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The firat step in analysing these figures was to plot the 
production curves on a common standard. To do this the 
weekly output of eggs in each case has been reduced to a 
percentage of the total output for the year. The resulting 
curves are shown on Fig. 1—Egg Output —from which 
it will be noted that:— 

Curve No. 1 (The Stamford Society) shows a steady rise from 
mid-November to the peak of spring production in early April, and 
a fall to the lowest point of production in the following November. 

Curve No. 2 (Midland College) shows a steady rise to a high peak 
of winter production in December ; a moderate drop in January ; 
another steady rise to the peak of maximum production in April; 
then a steady fall to the end of August, followed by a rapid decline 
to the end of September. 

Curve No. 3 (Notts County Laying Test) shows a much less 
pronovuiced peak of winter production m November; a slight 
drop mitil January 7 ; then a steady rise until May, followed by 
a steady drop until the end of Septeml)or. 

Comparing these curves, it will bo seen that No. 2 shows 
the best winter average and No. 1 the worst. The former rises, 
in fact, to 80 per cent, of the summer maximum production. 
The spring average is highest in the case of No. 1 and lowest 
in the case of No. 2. The late summer average is much better 
with No. 3 than with either of the others. 

For the purpose of comparing the values of these egg outputs, 
one set of price figures only has been used, this comprising the 
prices paid by the Stamford Society to producers. These 
prices have been plotted on Fig. 2 as Curve No. 4. This 
curve comes out as an exact reverse of the Stamford production 
curve (No. 1), having the high peak of price in November with 
a step-like rise and fall to and from the lowest price level in 
April. This, in itself, is an indication that the figures represent 
a fairly average production, as the period of maximum 
production should coincide with the period of lowest price. 

By combining the price figures with the output figures 
we obtain on Fig. 3 the value curves, No. la (Stamford), 
No. 2a (Midland), and No. 3a (Notts Trial), and from them 
certain definite conclusions may be deduced. Curve No. la 
has become almost fiat, showing that eggs from a countryside 
collection of this kind conform too closely to the law of supply 
and demand and give a balance in value of output throughout 
the year. From this, it would appear that the general country 
egg supply still sets the market price. 

In Curve No. 2a, the peak of production in December,is 
rather late, as the peak in price occurred in November; the 

R 
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result is that the peak in value is not as high as it might 
have been. After the middle of February, this value curve 
kept steadily below both the others. In Curve No. 3a, the 
peaks of production and prices were coincident. The result is 
shown in a relatively better peak of value for winter production 
than in No. 2a. The better late-summer production, coupled 
with a rising price, resulted in a well-defined peak of value in 
July and August, combining to raise the average value of the 
eggs in this case to a higher figure than the flock average 
would lead one to expect. 

The average price of eggs throughout the year in these 
three cases, based on the same set of weekly price figures, 
works out as follows :— 

s. d. 

Stamford Society . . . .. . . . . 1 6J per doz. 

Notts Laying Trials .. .. 1 9J per doz. 

Midland College .. .. .. .. .. 1 lOJ per doz. 

The differences are entirely due to the seasonal variation in 
production, showing that, with the same output of eggs, it was 
possible for a producer, by getting the peaks of production and 
price to coincide, to average as much as 3|d. more per doz. for 
his eggs throughout the year, although paid at the same 
weekly prices as his competitors. 

As further deductions from these charts, it would seem that, 
to obtain the best results from egg production :— 

(1) It is essential tu make the peak of winter production coincide 
with that of price ; and that one should aim for the maximum 
winter production in November rather than December. 

(2) Production in July, August and September is a very decisive 
factor in determining the average value of the year’s output. 

(3) The value for the average countryside collection of eggs 
approximates very closely to the straight line which denotes the 
balance of supply and demand ; and from this it may be inferred 
that the “ casual ” egg still controls the market price. 

A further interesting point emerging from this analysis is 
that, comparing the actual prices received by the producer in 
Stamford and at the Dairy College, the actual weekly difference 
is shown to be 2jd. per doz. in favour of the latter. The actual 
cost of the Stamford Society for collecting and marketing was, 
approximately, 2^d. per doz., so the area prices show a very 
clos© agreement, confirming the apparent difference as being 
due to the seasonal variation. 
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NOTES ON THE STEM EELWORM 

W. E. H. Hodson, A.R.C.S., 

Seale-Hayne Agricultural College. 

Introduction, —Plant parasitic Nematodes, or eelworms, are 
minute colourless worms, rarely large enough to be distin¬ 
guishable by the naked eye. Reproduction takes place by 
means of eggs. These eggs hatch into small larvae, very 
similar in appearance to the adults except in the matter of size. 
Several moults take place before the worms are fully grown, 
the whole process occupying from several weeks under favour¬ 
able conditions, to several years if conditions become adverse 
during part of the process. The greater part of the active life 
of these worms is spent in or on plants, to which they often do 
considerable damage. 

The particular eelworm under discussion, Tyleuchus dipsaci, 
Kuhn, is commonly known as the stem eelworm, by reason of 
the fact that it usually confines its attacks to the stems and 
leaves of plants and is never known to enter the roots. It is 
responsible for injury to a variety of both wild and cultivated 
plants, and is known as a severe pest of crops in most of the 
temperate regions of the world. 

Symptoms of Attack. —^Attacked plants, which on examina¬ 
tion are found to contain large numbers of the worms in all 
stages of development, may as a rule be detected by their 
unusual appearance. Such plants are, as a whole, dwarfed 
and distorted, these features being accompanied by a certain 
amount of swelling and blistering of parts of the plant, notably 
the softer portions of the stems and leaves. The basal portions 
of the stems and regions around the growing points are the 
positions primarily attacked, the eelworms later invading the 
petioles and leaves. Young plants frequently succumb to 
the attack, but cereal hosts may often be induced to grow away 
from such an attack if suitably stimulated, as the eelworms are 
unable to feed in the plants when the tissues become less 
succulent. However, even if a crop be saved by this means, 
it is invariably inferior to one which has escaped infection. 

Some Common Host Plants —The oat is a common host 
plant and many cases of failure of this crop attributed to the 
Frit ily (OscineUa frit, Linn.) have, on examination, proved 
to be due to this eelworm. Other common hosts in this country 
are clovers, peas and beans, phlox, flower bulbs and onions, 

b2 
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and in recent years, potatoes. In the caso of bulbs and onions, 
the bulb itself is invaded, as also are the stems and leaves, 
which show the characteristic deformation and dwarfing. The 
attack on the potato is probably unique, for the tubers only are 
attacked, the haulm above ground being free and presenting a 
normal appearance. Bulbs, onions and potatoes may also be 
attacked while in store. 

Life History and Modes of Spread. —^The eelworms breed 
with considerable rapidity when the supply of food is plentiful, 
but as soon as the attacked plant becomes weakened and less 
vigorous, numbers leave it and migrate through the soil in 
search of a fresh host. Others, left in the plant, become 
dormant as this dries up and remain in the dried remnants 
until such time as those are sulqected to moist conditions, when 
the eelworms once more become active and leave in search of a 
fresh suppl}^ of food. Before leaving the host, or alternatively 
becoming quiescent in its dried remains, the eelworms become 
packed with stored food material. No call is made on this 
reserve during the insting stage but it is rapidly utilised 
when the worms are in a state of activity. 

There are, therefore, two main sources of infection of a fresh 
crop. (1) The first consists of those worms which have escaped 
directly into the soil. These must remain active while in a 
moist envirofiment, and are urmblo to feed until tliey find a 
fresh host. The length of time during which this enforced 
starvation can be withstood has not yet been determined, but 
experiments now in progress point to its being of shorter length 
than has generally bt'cn thought to be the caso. (2) The second 
source comprises those eelworms which remain in a desiccated 
state in the dead host plant. In this condition they can remain 
for a period amounting to several years at least. Until the 
advent of moisture no sign of life is visible and no call is made 
on the stored food matter. It is seen that infection from this 
source can take place over a much more extended period than is 
possible in the case of the previous one. (3) A third mode of 
infection—in reality an extension of the second—^has been 
found to occur sometimes in the oat. Desiccated eelworms of 
this species have occasionally been found beneath the husk 
(pales) of seed taken from badly infested fields. How the 
worms get to this position has not yet been determined and» 
the small number of cases in which they have been found thus 
situated suggests that such occurrence is accidental. However, 
the significance of this fact is obvious, as it introduces the 
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possibility of infecting ground, hitherto free, by sowing such 
seed. Careful watch should be kept for any development in 
this direction, as it has recently been shown in America that 
seed dissemination is the normal mode of spread where this 
eelworm occurs on certain other host plants. 

The Occurrence of Biologic Strains. —In recent years atten¬ 
tion has been drawn to the occurrence of biologic strains in this 
and other plant parasitic eelworms. Such strains or races of 
any particular eelworm are identical in appearance with one 
another, but each one seems to be able to attack freely some 
particular plant and, at the same time, appears unable or at 
least unlikely to flourish on other plants. This may be the case 
even when the plants are well-known hosts of other strains 
of the same species. For example, a strain feeding on onions 
would be unlikely to attack potatoes even if no onions were 
available. Observations made in the field have tended to con¬ 
firm this view, as may be seen from the few cases quoted 
below, 

Reid Observations and Experiments.— Tylenchm dipsaci 
is a serious pest of the strawberry in some* ])arts of America. 
In certain strawberry areas in this country, narcissus bulb 
cultivation is also practised, and the two crops have been alter¬ 
nated on the same ground over a number of years. While the 
eelworm is of common occurrence in the bulbs in this area, no 
case of attack on strawberry has ever been observed by the 
writer. 

In another bulb area, oats, a well-known host of the eel¬ 
worm, arc frequently grown in the vicinity of infested bulb 
fields, and even on ground which has just previously carried a 
heavily infested crop of bulbs. No case of attack on the oats 
in this area has so far been found, and inquiries indicate that 
this plant is unknown as a host here. Again, oat crops severely 
attacked are often followed by a perfectly healthy clover crop, 
in spite of the fact that certain strains of the worm are capable 
of severe injury to this plant. 

Experiments carried out, and others now in progress, with 
strains of the eelworm of know,n history over a period of years, 
indicate that such biologic strains do indeed exist, but that 
they do not all show the same degree of rigidity as regards the 
inability to attack potential alternative host plants. Entry into 
such plants was frequently effected, the difficulty seeming to 
consist of an inability to become established once such an entry 
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has been made. In some cases they were found to disappear 
from the plants after a few weeks, but in others they persisted 
for periods extending into months, and in such cases might 
reasonably be expected to adapt themselves eventually to the 
new hosts. The ability to transfer from one host to another 
probably depends very largely on the length of time that one 
particular host has been utilised, and further experiments now 
in progress give some indication that this is the case. It is 
certain that while some strains show a complete inability to 
transfer from one host to another, others are able to do so to a 
greater or less degree. These generalised forms do not as a 
rule cause such severe injury to the plants attacked as do those 
which have concentrated on the one host. It further seems 
that the eelworms cannot exist in a state of activity in the 
soil without food for such an extended period as has been 
thought to be the case. Information on the subject is by no 
means yet complete, but the period probably does not exceed 
a few months. 

Discussion. —Certain deductions of practical use may be 
made from the foregoing notes. It appears that, while, in the 
case of attack by one strain on a particular host it would be 
safe to follow with another crop known to be a host of the eel- 
worm, the same would not hold good if it happened to be a 
generalised form of the pest that was causing the damage. The 
extent to which such a transfer is likely to occur is governed, 
to a very large degree, by the time during which the strain 
has confined its attack to the original host. In cases where 
information on this point can be obtained—and such cases are 
by no means as uncommon as might be supposed—^the course 
of action may be determined accordingly. In cases in which 
the eelworms are known to have been on one particular crop 
for two or more years, the attack on other potential hosts is 
likely, at least during the first year, to be so slight as to be 
negligible. From this it is seen that as a general inile it would 
be safe to put down clover after, say, an oat crop attacked two 
years running on the same ground; but, if the clover was 
destined for a two or three years’ ley, it might possibly be 
seriously attacked towards the end of the period, as the pest 
became more accustomed to the new host. 

The above instance is quoted as it actually occurred on a 
field under constant observation, and such behaviour may 
reasonably be expected, irrespective of the host plants 
oonoemed. 
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THE GRADING AND PACKING OF 
ASPARAGUS IN CALIFORNIA 

A. Appleyard, M.Sc., F.T.C., 

University of Bristol Research Station, Campden, Olos. 

Introduction* —By far the largest asparagus-growing area 
in the world is to be found in the State of California, where 
the interior, hot valleys of the Sacramento and San doaquin 
rivers have been found eminently suited to the large-scale 
production of this crop. The rich “ muck soil and favourable 
climate of the Delta region have favoured the development of 
asparagus growing to a remarkable extent, some 17,000 
acres being devoted to this crop in 1919. This area, in recent 
years, has been enormously increased, one firm alone, the 
California Packing Corporation, cultivating some 4,500 acres 
of asjiaragus, of which they “ can ” large quantities. Early 
consignments, rejiresenting about 10 per cent, of the total 
crop, are sent to the middle west and eastern markets. Later 
on, when asparagus grown in the eastern states makes its 
appearance in the New York and other eastern markets, 
the Californian product is canned, large canneries, which 
deal only with this crop, having been established for the 
purpose in proximity to the asparagus fields. The various 
operations and treatments in preparing the fresh material 
for market may be briefly described as under. 

Washing. —As soon as possible after cutting, asparagus 
for the eastern markets is collected in wooden boxes (about 
2 ft. long, 1 ft. 6 in. wide, and 1 ft. deep) and taken, usually 
by motor, to a central packing station. Here the butt ends 
of the stalks are doused in tubs of water to remove loose 
sand, care being taken to avoid, as far as possible, wetting the 
tips, since moisture on the tips encourages mould growth. 
(Some growers do not wash the asparagus before bunch¬ 
ing, but merely brush the outsides of the bunches before 
packing.) 

Grading* —The stalks are then placed on sloping tables and 
carefully graded according to diameter, length, and general 
appearance. The number of grades varies, and depends 
on the quality of the product (Fig. 1.). Three grades are usual 
for the fresh market, while no fewer than six are adopted by 
the canneries. The Los Angeles market, however, demands 
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loose asparagus, and therefore it is packed ungraded in boxes 
as shown in Figs. 2 and 3. 

The large stalks of the greater diameter, free from blemishes, 
constitute the best grade, “ (/olossal ; the medium size 
stalks, which are straight and of good length, make up the 
second grade, “ Fancy ’’ , and the slender and crooked stalks 
constitute the third grade, or I'rue. The main crop which 
is available for th(^ asparagus canneries is more carefully 
graded. Indeed, the grading of all fruit and vegetables 
intended for preservation purposes is common throughout 
the United States, and much of the success of the enormous 
canning industry which has been built up is the result of 
this practice. 

Bunching. —After grading, the stalks arc placed in a small 
machine. Fig. 4,* with the tips against the circular disc shown 
in the photograph, where they are made up into 1, 2, or 3 lb. 
bundles as required, small bunches being preferred for the local 
retail trade. Tliis machine is in general use both in California 
and New «lersey, and possesses the advantage that its use 
requires little practice or skill. The grading and bunching of 20 
to 25 bunc hes per hour is considered quick work. 

The stalks of asjiaragus are jilaced so that the curve of the 
tips is towards the centre of the bunch, and aftcT the bunch 
is assembled, the clamp is brought over and a tight bunch 
is made. Fig. 5. Notches on the clamp enable the latter to be 
])rcs3ed into three different positions depending on the size of the 
bunch required. Red tape, usually of } in. width, is used to 
tie the bunches and to give them an attractive appearance, 
and the butt ends arc then evenly cut off with a sharp knife, 
leaving the stalks in. to 10 in. long. “ Colossal ’ contains 
17 to 25 stalks: “Fancy'’ averages from 30 to 40 
stalks ; whilst the l^rue may contain all the slender and 
crooked stalks. 

Packing. —The bunches are wrapped in white waterproof 
paper, on which is juinU'd in bright colours the name of the 
grower, or the particular brand, and they then form very 
attractive packages, Figs. 6 and 7. 

Several types of box are used in the United States for 
packing asparagus. The Californian crate, which is admitted! 
to be one of the best, holds twelve 2 lb. bunches, and is 19| in. 
long, 10| in. deep, 11 in. wide at the bottom and in. wide 

• The asparagus bunching nuichinc is bfMug tried in the Evesham district 
this season. 





Fig. 1 Top: Gradi'il Ftilif^jnijan AsjHiragu.s. 

(^eiitre . Aspami^us imckod loose* niui uiiKmdod. 
Bottom . TvT>t' of Box for pack Asparai^uH. 
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Ivft: Aspiira^us Huiirhini; . .. 

Tan-, riiihi: Buiu-lietl Aspuraf^iirt, 'Mtr.aa 

Celdre: A-^paraijus in Waterproof Wrappers, on Damp Moss. 
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at the top, the tops of the boxes being made about 2 in. 
narrower than the bottoms in order to prevent the bunches 
from moving. The boxes are sometimes lined with paper to 
prevent drying, and a layer of wet sphagnum moss is usually 
placed on the bottom of the box to keep the cut surface of 
the butt ends moist. 

Markets. —California depends on the eastern markets to 
absorb a certain proportion of its early asparagus crop, and 
it is not surprising that a great deal of importance is attached 
to grading and packing for New York, Boston, and (.^hicago. 
In fact, most areas which supply foreign or distant markets 
send their best attractively packed. It is as true of asparagus 
and peaches as it is of apples. There appears to be a fairly 
unanimous opinion amongst salesmen that English asparagus 
packed in smaller and better graded bunches would secure 
better returns to the growers. Whether or not the English 
markets will pay for home-grown asparagus better graded 
and packed can only be decided by experiment. 

The writer is indebted to Dr. H. A. Jones, of thi^ Department, of 
Aj?rirulture, ('ialifoniia University, who, during my re(‘ent visit to th<' 
Kxperimentnl Farm at Davis, California, V(»ry kindly gave mo permission to 
use the^ pludographs in this note. 


THE CONTROL OF AMERICAN GOOSEBERRY 

MILDEW 

R. M. Nattrass, B.Sc. (Agric.), Lond., 

Advisory Mycologist, Agricultural and Horticultural Research 
Station, Long Ashton, Bristol. 

The American gooseberry mildew has now been })resent in 
this country for a quarter of a century, but it cannot be said 
that the methods of control so far available have proved 
entirely satisfactory. There is a considerable lack of quantita¬ 
tive experimental evidence, obtained from thoroughly* trust¬ 
worthy spraying trials carried out on a fairly large scale, on 
which adequate recommendations for control can be based to 
meet all conditions. To remedy this state of affairs investi¬ 
gations on the control of this mildew have now been added to 
the programme of work adopted by the Long Ashton Research 
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Station, and it is believed that the results of the trials described 
below will be of considerable interest. 

During the spring and summer of 1925 comparative trials 
of four washes for the control of this mildew were carried out 
by the writer, on a commercial scale, near Cheltenham. The 
degree of control obtained by three of the sprays employed 
was striking, and justifies the publication of the results ; but 
it must be borne in mind that the experiment is to be regarded 
as a preliminary one, and further extensive trials must be 
carried out under varying weather conditions, and with several 
different varieties, before any one spray can be recommended 
as being the best to use. 

The Experimental Plots. —^I'he bushes used were of the 
variety “ Winham’s Industry,” this variety being particularly 
susceptible to the mildew and fairly resistant to spray injury. 
They were average well-grown bushes, eight years old, and had 
been planted in four blocks twenty-five feet apart, two rows 
in each, the individual bushes being six by four feet apart. 
Standard plum trees were growing between the two rows of 
bushes in each block. 

Each of the four blocks consisted of 48 bushes. The central 
eight bushes in each block (32 in all) were not sprayed, and these 
served as a control plot, which traversed the four blocks at right 
angles. The remaining 40 bushes in each block, 20 on each 
side of the control, constituted the four plots which were 
sprayed with the four washes. 


Spray Fluids Employed. —The following four spray fluids 
were used, made up to the formulae given below :— 

A. AMMONIUM POLYSULPHIDE AND SOFT SOAP 



Aminoniuin polysulphide (1919 formula) 

4 pints 


Soft soap 

.. 6 lb. 


Water, to make up to 

.. 100 gal. 

B. 

PROPRIETARY SODA-iSULPIlUH COMPOUND 
SOAP 

AND SOFT 


Soda-sulphur conijiound 

10 pints 


Soft soap 

5 lb. 


Water, to make up to 

.. 100 gal. 

C. 

WASHING SODA AND SOFT SOAP 



Washing soda 

19 lb. 


Soft soap 

11 lb. 


Water 

.. 100 gal. 

D. 

BURGUNDY MIXTURE 



Copper sulphate 

.. 15 lb. 


Washing soda 

34 lb. 


Water .. .. . 

.. 100 gal 
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Application of Spray Pinids.— The washes were applied by 
means of a hand-pumped Rapid ” spraying machine, working 
at a pressure of 60-80 lb., the nozzle used producing a medium- 
fine misty spray. Particular care was taken to spray the lower 
parts of the bushes and, as far as possible, the under-sides of 
the leaves. To ensure uniform treatment all spraying was done 
personally by the writer. 

Time of Application.— The sprays (A), (B), and (C) were 
applied on April 28, immediately after the setting of the 
flowers, at which time no sign of the disease was visible on any 
part of the bushes. The second application of (A), (B), and (C) 
and the first application of (D) took place on June 5. At this 
time the mildew had appeared on the control plot and on 
plot (D). 

Results. —The fruit from the various plots was picked on 
June 23-25, that from each plot being picked separately. It 
was sorted into two grades—clean and mildewed berries— 
which were then weighed. The fruit from the control plot was 
treated similarly. The following table gives the weight of 
clean and mildewed berries from each plot:— 


Mildewed Percentage 


Clean fruit 

Fruit 

Mildewed 

Spray used 

lb. 

lb. 

fruit by 
weight 

A. Ammonium polysulphide and 

soft soap 

90 

4 

4*2 

B. Soda-sulphur compound and soft 

soap 

132 

3 

2*2 

C. Washing soda and soft soap 

92 

4*25 

4-6 

D. Burgundy mixture 

94 

27 

22*3 

Control. No spray .. 

36 

28 

43-7 


Remarks. —^From the above table it will be seen that sprays 
(A), (B), and (C) all gave very good results, but it is not 
considered that the trial was on a sufficiently large scale to 
obtain figures so free from experimental error as to permit of 
an accurate determination of the relative efficacy of the three 
sprays. Further trials are necessary before definite conclusions 
can be arrived at. The time of the first application of the 
sprays, i.c. as soon as the flowers had set, is considered 
important. At this date (April 28) no sign of the disease could 
be seen, yet it would appear that small infection centres, 
originating from the winter spores, must have been present 
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though invisible to the naked eye, since the control bushes 
were heavily infected before the second application was made 
(Junes). In the case of plot (D), in which the first application 
was not made until after the mildew had become visible, only 
a comparatively poor control was obtained. It is essential 
therefore that fruit growers should not wait until the disease 
can be seen before commencing to spray. 

It is obvious that spray (D), Burgundy mixture, was applied 
too late to check the disease effectively ; it is possible that 
this woidd be an efficient spray if applied three or four weeks 
earlier. When applied after the berries are half-grown the 
latter are rendered unsaleable owing to the visible deposit on 
their surfaces. 

The spray (C), washing soda and soft soap, was tested because 
this, if always efficient, would be a valuable and economical 
wash for use with certain varieties which are damaged by the 
sulphur-containing spray-fluids. Further, it is readily made 
up by small growers and private gardeners, the ingredients 
being common household commodities. Trials made with soda 
in Russia several years ago also gave promising results,* and 
it has previously been used in this country by Mr. Lansdell, 
late of the Worcestershire Horticultural Department who 
kindly supplied the formula. No spray-damage was observed 
on any of the plots, and the same holds good for the variety 
“ Keepsake,’' which was sprayed with similar materials at 
another centre. 

The plots were inspected again on October 7, when it was 
found that on the control plot and on plot (D) many of the tips 
were brown with the mildew, whereas on plots (A), (B), and 
(C) they still remained clean. 

The writer is greatly indebted to Mr. Frank May of Chelten¬ 
ham, on whose plantations the trial was carried out, for giving 
every facility and for supplying labour and machinery; and 
also to Mr. G. H. Hollingworth, Agricultural Organiser for 
Gloucestershire, for his valuable help in selecting a suitable 
plantation. 


* jSee tills JouKNAL Nov., 1914, p. 740; also do Jaezewski, liev, de 
Phytopathologie Appliqu6e, I. 1913, p. 87, and Leberjew, Zeits. /. 
JPflanzmkrankheiten, XXV, 1915, p. 37 (abstract). 
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JUNE ON THE FARM 

J. R. Bond, M.So., N.D.A. (Hons ), 

Agricvltural Organiser for Derbyshire. 

Seasonal Notes. —^With the passing of May the countryside 
begins to take on its summer colours, the pale green character¬ 
istic of spring foliage giving way to duller and darker hues. 
The apple and its kind have now set their fruit—such as was 
not destroyed by the May frosts—and the chestnut, the lime, 
and other timber trees have put forth their blossoms. In the 
fields the meadows now approach the time for cutting; corn 
comes into ear ; root crops add a tinge of green to the hitherto 
bare fields ; and beans, peas, and red clover, not to mention 
charlock, all come into flower. 

On arable farms there may still be a considerable acreage 
of turnip crops to drill in June. Noi*th of the Trent swede 
sowing is generally completed in May, only the softer kinds 
being sown after that month. Hoeing and singling of root 
crops of all kinds are, however, important June operations. 
It has repeatedly been emphasised in this Journal that early 
thinning has an important effect on yields, and even gapping 
or bunching the seedlings in advance of singling is visibly 
beneficial. Farmers lay stress on the need for uniform spacing 
of the roots at a certain distance ; and it is obvious that the 
work of singling should be performed with as little injury or 
disturbance as possible to the seedlings selected to be left. 
Yet experiments have not shown that it materially affects the 
yield whether the roots are left 6 in. or 10 in. apart in the rows. 

Marrow stem kale is grown either unsingled or singled like 
root crops, according to the predilection of the grower, and it 
appears to thrive equally well under either treatment; but 
where it is to be cut and caii;ed off for feeding to cows, there 
is an advantage at this time in having the plants spaced. 
This crop, it may be here mentioned, is particularly responsive 
to nitrates. 

Livestock are believed to make their most rapid growth 
during this month. The grazing is at its maximum nutritive 
value, having become less watery but not yet too fibrous; 
the time has not arrived when growth fails to keep up with 
consumption, and the animals are not yet troubled by heat 
and pests. This may not apply to sheep, however, for at 
this time of the year flies begin to give trouble. June is the 
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recognised month for turning out calves, a practice which 
we commend on the ground that they thrive better in the 
following year. 

Sheep Shearing. —In southern districts suckling ewes as well 
as eild sheep are usually clipped in May; in the Midlands 
June is the ordinary shearing month; mountain flocks, 
however, are not shorn until the latter end of June, and it is 
generally July before the ewes are clipped. The proper time 
for shearing is indicated by the rise of growth of the new coat, 
which does not appear until the animal has begun to respond 
to the improved conditions of temperature and food supply 
associated with the advance of spring. Dry stock are iisually 
a week or two earlier in this respect than ewes with lamb; 
moi’eovcr, to avoid the risk of udder chills, this part of the 
flock is not shorn so early as the hoggs. 

Subject to weather and wool considerations, early clipping 
is good practice. The ewes are relieved of the considerable 
weight of the fleece ; they are more easily kept clean and 
free from ticks and fly, and an early growth of the new wool 
not only protects the sheep from the midsummer sun, but also 
ensures a better covering in winter. It is also advantageous 
to complete the sheep shearing before all hands are required 
for the root singling and hay harvest. 

Formerly sheep shearing was an important rural festival, of 
which an illustration may be found in Shakespeare’s play, 

The Winter’s Tale.” The festival was one of great antiquity, 
as may be gathered from the incident recorded of David’s call 
upon Nabel in Carmel, when the latter was shearing his three 
thousand sheep. It was at this season also that in more recent 
times Coke of Holkham and the Duke of Bedford at Woburn, 
pioneers of agricultural improvement in this country, enter¬ 
tained their numerous visitors. The Holkham gatherings 
(1778-1821) developed into world-famous meetings of farmers, 
the place of which was not filled until the agricultural show 
system grew up. 

Washing ,—^Where the shearing machine is used, and 
especially with sheep that have wintered on root land, washing 
may bo a necessary preparation. It is obvious, too, that 
washed fleeces have a more marketable appearance, and 
farmers who take pride in their products naturally prefer to 
sell their clip in good condition. The present tendency, 
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however, is to omit the washing. Washing is not without risk 
and it may entail some delay in clipping, because sheep cannot 
be washed without regard for temperature considerations ; 
and unless time is allowed for the yolk to rise again after 
washing, both the weight and the condition of the wool suffer. 
In some districts farmers who have tried washing their sheep 
have received no more per pound for their wool than others 
obtained for unwashed clips. Wool experts, however, strongly 
advise adherence to the old custom of washing before shearing, 
and marketing the clip in the best possible condition. 

Branding .—^Marking is not done until a short time after 
clipping, but in view of the damage often done to the wool 
or the skin, it calls for special mention. When branding is 
done at clipping time or within a week after, or if the iron 
or pitch are too hot, the skin of the sheep may be wounded, 
and this also renders the pelt of considerably less value. If 
the marking is delayed, however, the tar or pitch may spoil 
too much wool. Flockmasters are still awaiting the discovery 
of a marking substance that is free from serious objections. 

Dipping.—At the time of writing, farmers do not know 
what will be the regulations for the next dipping ; but in the 
event of double dipping being prescribed, it should be observed 
that an Order has been issued prohibiting the use of arsenical 
dips for the second immersion. As regards poisonous dii)s 
for the first dipping, too much care cannot be exe^rcised to 
prevent accidents ; last summer I traced two cases of proved 
arsenic poisoning in cattle to their having had access to sheep 
dip. Not all deaths of sheep after dipping, however, are due 
to the kind of dip used. Many experienced flockmasters 
emphasise the need for fasting the sheep and resting them in 
close quarters the night before dipping. 

Haymaking. —^When the weather is settled, considerable 
economy of labour and time can be effected by mowing a 
large area in advance, so that the requisite drjdng is performed 
by the sun and atmosphere with little artificial aid. Under 
such conditions a youth with one horse, a swath turner and 
a side delivery rake, can prepare the work for a considerable 
staff of men engaged in leading and stacking. This method, 
however, occasions much loss when attempted in a bad season 
or when an initial spell of good weather is interrupted by a 
wet period. Perhaps there is now little excuse for a farmer 
to be caught with a large area of grass down, since weather 
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for(‘caats have attained such a high degree of reliability and 
are both published in the newspapers and broadcast three 
times a day. 

The great drawback to meadow land is the difficulty of 
securing the hay in good condition in seasons when, as happens 
about twice in each decade, a spell of bad weather extends 
over most of the ordinary haymaking period. Many fields are 
then not mown at all, and little use can be made of the uncut 
first growth or of the aftermath,” unless the land is sound 
enough and otherwise suitable for out-wintering. The main 
losses, how^cver, are in the waste of labour and of nutritive 
value of the hay that is cut and got. The valuation of bad 
hay in costing rations is consequently a great problem; it 
may have cost much more to produce than good hay, but be 
really worth only half as much. 

In districts where normally the weather in June and July 
is fine for only short periods, farmers c\istomarily follow the 
slower and more laborious methods necessary to secure good 
hay under such conditions. These include cocking, opening 
out, and recocking in the evening—or earlier if rain threatens. 
There are also special methods, details of which I have 
previously described in this Journal (June, 1924). Ensilage 
is another possibility. 

Curing-Trucks,“-*M()st farmers have, no doubt, observed 
that when a load of insufficiently dried hay has been left on 
a vehicle under cover, it has considerably improved in 
condition by the time it has come to be unloaded. This 
jii’inciple has been extended into a method of haymaking 
practised in certain wet districts of America and recommended 
by the United States Department of Agriculture for wider 
adoption under similar conditions, and especially for lucerne 
hay. The s})ccial equipment used in this method is a canvas- 
(covered curing-truck, which may bo described as a skeleton 
liay wagon on low wheels. The bottom consists of seven 
rails, 12 ft. long, 4 in. by 2 in. in section, and placed about 
14 in. apart on cross pieces ; and the “ raves ” or “ gormers ” 
are triangular, being carried up to an apex for the purpose 
of supporting the ridge pole, over which the canvas is to 
hang. 

In using the truck, the hay is first cured about to the stage 
when ordinarily it would be cocked. It is then loaded on to 
the curing-truck, without much tramping down; the sides 
of the load are carefully raked down to turn rain ; the canvas 
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rail is put on and the canvas thrown over it and tied down. 
The load on the truck remains in the field from three to seven 
days, curing before it is stacked or baled. A load is from 
13 cwt. to 18 cwt. of cured hay. 

The obvious drawback to this method is the number of 
trucks required and their cost, but if, as the United States 
Department claims, this method “ makes reasonably certain 
the production of good quality hay even during unfavourable 
weather,” the curing-truck may soon repay its cost. The cost 
of the skeleton body without wheels would not be prohibitive, 
and it would not be difficult to economise on wheels by devising 
a separate carriage, which, with the help of jacks, could be run 
under the body for loading and taken away while the truck 
stood on legs in the field. 

With the oak coming out before the ash, as is the case this 
year, farmers may ptThaps expect to have no occasion to 
consider special methods and devices for haymaking in bad 
weather. At the moment of writing, however, growth is so 
backward, owing to the cold weather from rnid-April to 
mid-May, that if the proverbial dry summer does come there 
may be very little grass at all to mow. 


MONTHLY NOTES ON FEEDING STUFFS 

E. T Halman, M.A., 

Animal Nutrition Imtitute, Cambridge. Univeraiiy. 

Rice Milling By-products. —^Large quantities of rice by¬ 
products reach the English markets and differ considerably 
in composition. As harvested and cleaned for the miller 
rice consists of brownish or reddish grains enclosed in a hard 
grey flinty husk. The milling of ri(;e, which results in the 
production of a clear translucent white grain, takes place in 
several stages. After cleaning the rough paddy rice from 
impurities, the rice is passed throtigh two millstones which 
crack the husk and so sets free the brown grains within. 
During this process a material consisting of finely broken rice 
hulls and rice grains is separated, and is known as ''stone branS' 
By means of fans the main bulk of the hulls is removed from 
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the brown rice grains. The process is again repeated with such 
rice as has escaped husking in the first process, and finally 
the separation of grain from husk is completely effected. The 
aim of the miller is to complete this stage of the process without 
breaking the rice grains. The dehusked rice grain is now 
treated with a machine called the “ huller,” which removes 
most of the outside seed coat or bran of the rice. The “ stone 
bran ’’ already referred to is generally mixed with the bran 
produced by the hullers, and the combined product is knowm 
as “ rice bran.” The final stage in milling consists of removing 
the thin outer covering left by the hullers, and the by-product 
resulting from this process is known as ‘‘rice polish” Paddy 
rice when milled gives rise to 18 per cent, of hulls, 8 per cent, 
of bran, and 2*5 per cent, of rice polish, so that considerable 
quantities of these products arise in the preparation of rice 
for human consumption. 

Composition and Feeding Value.— The following figures, 
extracted from Bulletin No. 191, Texas Agricultural Experi¬ 
mental Station, gives the average composition of rice 


by-products :— 



Protein 

Kat 

Crude 

fibre 

Soluble 

carbs. 

Ash 

Water 

Stone bran 

9*8 

7-7 

20-9 

36*7 

15*2 

9*7 

Rico hulls 

30 

0*9 

39*1 

29*4 

18*6 

8*5 

Rice bran 

. . 13-6 

14*8 

11-7 

40-1 

100 

9*8 

Ric( 5 )>olish 

. . 12-9 

91 

2 1 

61*8 

4*2 

9*9 


The ash of rice by-products is largely insoluble, consisting 
chiefly of silica. Rice hulls are of little value for feeding 
purposes, being high in crude fibre and high in insoluble ash. 
Rice bran alw'^ays contains a certain amount of hulls, owing 
partly to milling difficulties in separation, and partly due to 
the inclusion of “stone bran” in the rice bran. The crude fibre 
in rice bran should not, however, exceed 15 per cent, crude 
fibre, the presence of fibre in excess of this amount indicating 
either carelessness on the part of the miller, or deliberate 
adulteration with rice hulls. Both rice bran and rice polish 
are valuable feeding stuffs, and can be used successfully for 
all classes of stock. Owing to the high oil content, both rice 
bran and rice polish show a tendency to become rancid with 
long storage. It is also inadvisable to use these materials too 
lavishly in a ration, inclusion of 60 per cent, of rice polish in 
a ration for pigs having caused scouring. Experiments have 
also shown that inclusion of large quantities of rice bran and 
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rice polish in a ration for pigs gives rise to soft pork or bacon. 
In moderate quantity rice bran and polish are esteemed for 
feeding milch cows, but soft butter will result from lavish 
use of these materials. Owing to the tendency of these materials 
to become rancid, and the possibility of adulteration with rice 
hulls, purchasers should always exercise caution in buying 
from doubtful or unreliable sources, and should always insist 
upon preliminary inspection and a complete analysis. 


Farm Values. —^The prices in respect of the feeding stuffs 
used as bases of comparison for the purposes of this month’s 


calculations, are as follows :— 

Starch 

Protein 

Per ton 


equivalent equivalent 

£ 

8. 

Barley (imported) 

71 

6-2 

8 

14 

Maize 

81 

6-8 

8 

1 

Decorticated ground nut cake .. 

73 

410 

11 

10 

„ cotton caice 

71 

340 

9 

15 

Add 10s. per ton, in each case, for carriage. 

The cost 

per 


unit starch equivalent works out at 2*19 shillings, and per unit 
protein equivalent, 1*73 shillings. 

The table is issued as a guide to farmers respecting the 
feeding value of their crops in relation to current market 
prices. (The ‘‘ food values ” which it is recommended in the 
Report of the Committee on Rationing Dairy Cows should be 
applied by Agricultural Organisers and other advisers in con¬ 
nection with advisory schemes on the rationing of dairy cows, 
are given in the November, 1925, issue of the Ministry’s 
Journal.) 

Farm Values. 


Crops 

Starch 

equivalent 

Protein 

equivalent 

P ood value 
per ton, on 
farm 


Per cent. 

Per cent. 

£ s. 

Wheat. 

72 

9-6 

8 14 

Oats 

60 

‘ 7-6 

7 4 

Barley 

71 

6-2 

8 6 

Potatoes .. 

18 

0-6 

2 0 

Swedes 

7 

0-7 

0 16 

Mangolds .. 

7 

0-4 

0 16 

Beans 

66 

20 

8 19 

Good meadow hay 

31 

4-6 

3 16 

Good oat straw ,. 

17 

0-9 

1 19 

Good clover hay .. 

32 

70 

4 2 

Vetch and oat silage 

13 

1-6 

] 11 

Barley straw 

19 

0*7 

2 3 

Wheat straw 

11 

01 

1 4 

Bean straw 

19 

1*7 

2 4 


s2 











276 Monthly Notes on Fbbdino Stuffs. [June, 


Dbbcbiption 

Price per qr. 

8. d. lb. 

Price 

I>er 

ton 

£ B. 

1 _ 

klanu- 

rial 

value 

rasr 

ton 

1 £ s. 

Cost ol 
food 
value 
per 
ton 
£ s. 

Starch 

equiv 

per 

1001b. 

per 
unit 
starch 
equiv. 
8. d. 

Price 
per lb. 
starch 
equiv. 
d. 

Pro¬ 

tein 

equiv. 

% 

Wheat, Britisli. 

1 " 


_ 

1.3 

0 

lo 

15 

'l2 

5 

72 

3 

6 

1-83 

96 

Burley, British feeding 

1 

1 “ 

- 

— 


5 

0 

12 

8 

13 

71 

2 

6 

1-29 

6-2 

1 .. Canadian No. 4 Western|32 

3 

400 

9 

0 

0 

12 

8 

8 

71 

2 

4 

1*26 

6*2 

„ American 

130 

0 

.. 

8 

10 

0 

12 

7 

18 

71 

2 

3 

1*20 

62 

„ Russian 

13I 

0 


8 

13 

0 

12 

8 

1 

71 

2 

3 

1-20 

62 

Oats, English, white .. 

. 



9 

17 

0 

13 

9 

4 

60 

3 

1 

1*66 

7-6 

„ „ black and grey 




9 

13 

0 

13 

9 

0 

60 

3 

0 

1-61 

7-6 

„ Scotch, white 


- 

— 

10 

7 

0 

13 

9 

14 

60 

3 

3 

1-74 

7'6 

„ Canadian No. 2 Western 

31 

!) 

320 

11 

2 

0 

13 

10 

9 

60 

3 

6 

1*87 

T-6 

1 .. .. No. 3 .. ..129 

3 


10 

5 

0 

13 

9 

12 

60 

3 

2 

1-70 

7-6 

„ , „ feed 

27 

3 


9 

10 

0 

13 

8 

17 

60 

2 

11 

1*66 

7-6 

„ American. 

2.5 

9 


9 

0 

0 

13 

8 

7 

60 

2 

9 

1-47 

7-6 

„ Argentine 

23 

a 


8 

18 

0 

13 

8 

5 

60 

2 

9 

1*47 

7-6 

Maize, Argentine 

;{3 

9 

4K0 

7 

17 

0 

12 

7 

6 

81 

1 

9 

0-94 

6*8 

„ South African .. 

Tt 

a 


8 

f) 

0 

12 

7 

13 

81 

1 

11 

103 

6-8 

Beans, English winter.. 



- 

il 

0 

1 

11 

9 

9 

66 

2 

10 

1-62 

20-0 

Peas, „ dun .. 

- 


— 

11 

10 

1 

7 

10 

3 

69 

2 

11 

1-56 

18*0 

„ „ maple.. 




11 

13 

1 

7 

10 

C 

69 

3 

0 

1-61 

18*0 

Rye, home-grown 

- 



9 

10 

0 

16 

8 

15 

72 

2 

5 

1-29 

9*1 

Millers’ offals— 















Bran, British. 

- 

- 


G 

•) 

1 

6 

4 

IG 

42 

2 

3 

1-20 

10*0 

„ brood .. 

- 

- 


7 

10 

1 

6 

6 

4 

42 

2 

11 

1-66 

10*0 

Middlings, fine, imported .. 



— 

7 

1.5 

1 

1 

6 

14 

69 

1 

11 

103 

12-0 

„ coarse, British .. 




0 

17 

1 

] 

5 

IG 

58 

2 

0 

107 

11*0 

Pollards, imported .. 




5 

17 

1 

6 

4 

11 

60 

1 

6 

0-80 

11*0 

Meal, barley. 




10 

0 

0 

12 

0 

8 

71 

2 

8 

1-43 

6*2 

„ maize 

- 

- 

— 

8 

ir> 

0 

12 

8 

3 

81 

2 

0 

1*07 

6-8 

„ „ South African 

- 

- 


s 

0 

0 

12 

7 

8 

81 

1 

10 

0-98 

6-8 

„ „ germ 


- 


8 

0 

0 

18 

7 

2 

85 

1 

8 

0-8D 

10*0 

„ „ gluten feed 




9 

2 

1 

6 

7 

10 

76 

2 

1 

M2 

19*0 

„ locust bean 

- 



9 

5 

0 

9 

8 

16 

71 

2 

0 

1-34 

3*6 

„ bean 

- 



12 

5 

1 

II 

10 

14 

6G 

3 

3 

1-74 

20*0 

„ fish . 


- 


18 

0 

4 

1 

13 

19 

53 

5 

3 

2-81 

48-0 

Maize, cooked fluked .. 




jio 

5 

0 

1- 

9 

13 

85 

2 

3 

1-20 

8-6 

Linseed — 




1 


1 









1 „ calm, English, 12^0 oili 


— 

;ii 

15 

! 1 

IG 

9 

19 

74 

2 

8 

1-43 

26*0 

..10% 

_ 



11 

7 

1 

IG 

9 

11 

74 

2 

7 

1-38 

26*0 

« ,, 9% M 




11 

2 

1 

IG 

9 

6 

74 

2 

3 

1-20 

26*0 

Soya bean „ 6% „ 




11 

0 

o 

11 

8 

9 

69 

2 

6 

1-29 

36*0 

Cottonseed cake, English,5 ^ %„ 


- i 


G 

6 

1 

13 1 

4 

12 

42 

2 

2 

M6 

17*0 

„ Egyptian,6i% „ 

- 

i 

“■ i 

5 

17 

1 

13 1 

4 

4 

42 

2 

0 

1-07 

17*0 

Decorticated cottonseed cake. 



1 












7% oil 




9 

15 

2 

11 

7 

4 

71 

2 

0 

107 

34*0 

Decorticated cottonseed mtial. 















7% oil 

_ 


_ 

10 

10 

2 

11 

7 

19 

74 

2 

2 

M6 

36*0 

Coconut cake, (1% ,, 



-- 

8 

15 

1 

10 

7 

6 

79 

1 

10 

0-98 

16*0 

Ground nut cake, 7% oil 

- 

.. 

- 

8 

5 

1 

15 

G 

10 

57 

2 

3 

1-20 

27*0 

Decorticated ground nut cakt*, 





1 










7% oil 

— 


— 

11 

10* 

2 

13 

8 

17 

73 

2 

6 

1-29 

41*0 

Palm kernel cake, 6% oil 


1 j 

1 

G 

15 

1 

2 

6 

13 

75 

1 

6 

0-80 

17*0 

t* M M meal, 6% oil 

- 

- 1 

Z j 

7 

0 

1 

2 

5 

18 

76 

1 

7 

0-86 

17*0 

p$ tf 91 uitjaii ,, 

- 

1 

— 

5 

10 

1 

3 1 

4 

7 

71 

1 

3 

0-67 

17*0 

Feeding treacle. 

- 

- 


6 

12 

0 

9 

6 

3 

61 

2 

5 

1*29 

2*7 

Brewers* grains, Dried ale 



— 

G 

10 

1 



7 

49 

2 

2 

M6 

13-0 

„ „ „ porter .. 


j 

— 

6 

0 

1 


4 

17 

! 49 

2 

0 

107 

13*0 

„ „ Wet ale 

- 


— 

0 

18 

0 

» i 

1 0 

9 

16 

0 

7 

0-31 

4*8 

„ „ „ portetr .. 


- 

— 

0 

13 

0 

9 1 

0 

4 

15 

0 

3 

014 

4-8 

Malt culms . 


- 

— 

6 

2 

1 

13 

4 

9 

43 

2 

1 

M2 ! 

1(H> 


* At HulJ. 

Non.—The prices quoted above represent the average prices at which actual wholesale transactions have taken 
place In London, unless otherwise stated, and refer to the price e\ mill or store. The prices were current at the end of 
April and are, as a rule, considerably lower than the prices at local country markets, the difference being due to 
eaiTiage and dealers’ commission. Buyers can, however, easily compare the relative prio(»i of the feeding stuffs as 
offer at thsir local market by Uic method of calculation used in these notes. Thus, suppose palm kernel cake Is offered 
locally at £10 per ton, Its manurlal value is £l 2s. per tun. The food value par ton is therefore £8 18s. per ton. DlYldlng 
this Agon by 76, tlic starch equivalent of palm kernel cake as given in the table, the cost per unit of starch equivaleat 
is 8i. 4d. Dmduui this again by 22*4, the number of pounds of starch equivalent In 1 unit, the cost per Ib. of stardi 
equlraleait is Idlid. A similar calculation will show the reiatiye cost per lb. of starch equlTalent of other feeding staflk 
(HI the same loeai market. From the reeults of such calculations a buyer can determine which feeding atuff glvea him 
the best value it the prices quoted on bis own market. The manurlal value per ton flgurea are calculated on the basle 
of the following unit prioee: N, 12i. 8d.; PtO^, 8 b. 8d.; BtO, 8i. Od. 
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PRICES OF ARTIFICIAL MANURES 


Notb. —Unless otherwise stated, prices are for not less than 2-ton lots f.o.r. In towns named, 
and are neb cosh for prompt delivery. 


Description 


Average price per ton during week 
ended May 


Bristol 


Hull 


L’pool 


London 


Cost per 
unit at 


London 


Nitrate of soda (N. 151%) 

£ s. 
14 2 

£ 8 . 
13 10 

liiiie(N. 13%) 


12 10 

Sulphate of ammonia— 



Neutral (N. 211%) 

13 !♦ 

13 1* 

Kainit (Pot. 20%) 

3 12 

3 0 

(Pot. 14%) 

3 2 

2 16 

Potash salts (Pot. 30%) .. 

4 17 


„ (Pot. 20%) .. 



Muriate of potash (Pot. 50-534%) 

9 10 

8 *2 

Sulphate „ (Pot. 48-51 J%) 

11 10 

10 5 

Basic slag (T.P. 34%) 

„ (T.P. 30%) .. 

„ (T.P. 28%) .. 

(T.P. 26%) .. 

(T.P. 24%) .. 

Ground rock phosphate (T.P.58%) 

2*1711 

2‘i5§ 
2 9§ 
2 3.^ 

1 19§ 

Superphosphate (S.P. 35%) 

3 6 

.. 

(S.P, 32%) 



„ (S.P. 30%) 

1 3**0 

2 i7 

Bone meal (N. 3J%. T.P. 46%) .. 

8 15 

8 5 

Steamed bone flour (N. | %, 



T.P. 60-65%) 

6 2t 

0 lot 

Fish guano (N. 64%, T.P. 10%).. 


£ s. 
13 7 


£ 8 . 
13 10 
12 It 


B, d. 
17 5 

19 0 


13 


13 


1^ (N)12 4 


2 17 


10 10 


2 16 
4 10 
3 3 
9 7 
11 5 


4 0 
3 0 
3 2 

3 6 

4 5 


2 “ 3 § 

aid 

3 11 
3 7 
8 10 


2 1211 

3 6 

2’i8 

7 15 


6*11 
1 10 

1*11 


5 15 


5 10 
7 17 


Abbreviations: N.»»Nitrogen ; S P.=^ Soluble Phosphate ; T.P. Total Phosphate ; 

Pot. - Potash. 


• Delivered In 4-ton lots at purchaser's nearest railway station, 
t Delivered (witliln a limited urea) at purchaser’s nearest railway station, 
t Delivered in the home counties. 

I Prices Include cost of carriage from works to town named. Hull prices include delivery 
to any station in Yorkshire, livcrpool to any station in Lancashire. London prices are f.o.r. 
at Northern London Stations. Cost to purchasers in other districts will be greater or less 
according to the distance of different purchasers from the works. 

5 PinenesB 80% through standard screen of 10,000 holes to the square inch. Price at Ixmdon 
is for 4-ton lots f o.r. at Northern Ix>iidon Stations, and at G.'W.R. and S.E. London Stations 
the cost to purchasers is 55s. per ton. 
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MISCELLANEOUS NOTES 

It is perhaps now regarded as a truism that insect pests 
are the cause of very heavy loss of farm and garden crops, 
and a considerable amount of work is 
Insect Pests being done to determine satisfactory 
methods of reducing their depredations 
to a minimum. For many years past the Ministry has issued 
leaflets embodying the most recent information as to the 
best means of combating a number of pests, and it has now 
collated in book form twenty-seven leaflets dealing with 
some of the more important species attacking farm and garden 
crops. This little volume, covering 111 pages, contains well 
illustrated accounts of the following pests :— 


The boiin aj)lii.s. 

Cabbage (uiterpillars. 

The cabbage root fly. 

The carrot fly. 

The celery fly. 

Chafer beetles. 

Colorado beetle. 

Daddy loiiglegs oi* erinie 
l)ianiond-})aek irK*tlj. 

Flea b(‘otles. 

The flit fly. 

The gout fly. 

Mangold fly. 

Millept'des and eentijH'des. 


Mustard beetles. 

Narcissus flies. 

The onion fly. 

Poa and bean beetles, 
f’ea and bean thrii)s. 

Pea and bean weevils. 

Slugs and snails. 

The stem eel - wo rn i. 

Surface eateqnllars or cutworms. 
Swift moths. 

"Idle turnip gall weevil. 

The wheat bulb fly. 

Wiroworms. 


The number of insect pests attacking farm and garden 
crops is large—so large that it has been possible to deal in¬ 
dividually with but a comparatively small proportion of them 
ill this collection of leaflets. On the other hand, the control 
measures which it is possible to take are few, and as the 
majority are illustrated by one or other leaflet, hints may be 
obtained not only as to how to deal with the particular pests 
described in the volume but with many others which do 
similar damage. 

The volume, Sectional Volume 11 {Collected LeafleM on 
Insect Pests of Farm ami Garden Crops), may be obtained 
from the Secretary, Ministry of Agriculture and Fisheries, 
10, Whitehall Place, London, S.W. 1, price Is. 3d., post free. 
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Number and declared value of animals living, for breeding 
exported from Great Britain and Northern 
Export of Ireland in the three months ended March, 
Breeding Stock 1926, compared with the corresponding 
period in 1925. (From returns supplied by 
H.M. Customs and Excise.) 


Country to which 
exported 

January to March, 
1926 

J anuary 
U 

to March, 
)25 

Number 

Declared 

value 

Number 

Declared 

value 

CATTiac 

Argentina 

Brazil 

Canary Islands . . 

Chile 

Denmark 

Uruguay .. 

Australia 

British India 

Falkland Islands 

Irish Free State 

Kenya 

XTnion of South Africja. . 
Other countries .. 

136 

8 

23 

30 

1 

31 

35 

6 

10 

1,663 

5 

7 

10 

£ 

23,130 
1,800 
475 
2,670 
• 120 
7,436 
6,421 
350 
361 
30,363 
300 
350 
1,147 

137 

0 

0 

0 

29 

24 

0 

10 

0 

1,028 

16 

20 

14 

£ 

34,667 

0 

0 

0 

1,260 

4,796 

0 

355 

0 

17,018 

966 

1,860 

1,150 

Total of cattle 

1,965 

74,923 

1,278 

62,062 

Sheep and Lambs 
Argentina 

141 

4,135 

245 

7,099 

Peru 

0 

0 

90 

1,166 

Switzerland 

8 

120 

! 0 

0 

Uruguay . 

11 

147 

32 

975 

Irish Free State 

121 

310 

79 

248 

Kenya 

0 

0 

9 

172 

Union of South Africa .. 

0 

0 

25 

326 

Other countries . . 

9 

484 

5 

78 

Total of sheep and lambs 

290 

5,196 

485 

10,054 

Swine 





Argentina 

2 

b5 

6 

116 

Belgium .. 

6 

240 

30 

200 

France .. 

15 

342 

5 

34 

Germany 

3 

70 

6 

397 

Peru 

0 

0 

5 

95 

Russia 

180 

3,646 

0 

0 

Serb-Croat-Slovene State 

40 

1,250 

0 

0 

Irish Free State.. 

155 

810 

119 

533 

Union of South Africa.. 

0 

0 

4 

90 

Other countries .. 

4 

87 

7 

167 

Total of swine 

405 

6,510 

182 

' 1,631 
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Out of 27,000,000 acres under crops and gras§ in England 
and Wales, at least 1,200,000 acres are in areas which are 
waterlogged, and another 500,000 acres 
Oovemment in areas which are capable of being im- 
Assistance for prov(*d by drainage operations. These 
Land Drainage latter areas include some of the richest 
land of the Kingdom, as they comprise a 
good deal of alluvial soil in the valleys and estuaries of the 
larger rivers. 'Fhc loss to the nation in food alone, due to this 
land being uudrained, has been estimated at £18,000,000 
annually, in addition to the loss to the eountry through the 
hmaller emi)loyment of labour. 

If land is allowed to remain wet and cold, the germination 
of seed and the ripening of crops will be dela 3 ^ed ; rushes, 
sedges, marestail and other weeds will abound; on wet 
pastures liverfluke, foot rot arid other diseases will infest live¬ 
stock, and fungus and insect pests deal havoc among food 
plants. In fruit ])lantations, the danger from spring frosts 
will be intensified, and on wet lands the time for seasonal 
cultivation will be limited. This last factor is vcTy important 
to gardeiKu-s and small growers whose land is waterlogged and 
cannot be worked early enough in the >^ear to take advantage 
of early markets, or late enough to grow" produce for sale in 
the autumn. ^Fhere is also a serious waste of manures and 
fertilisers on badly-drained land. 

For the 2 )ast three or four years the Government has been 
able to assist land drainage authorities during the winter 
months, by making grants out of State funds, for the carrying 
out of drainage works and the alleviation of unemployment. 
A great deal has been effected by' these means in the protec¬ 
tion of land from inundation and in the improvement of 
drainage. TIk* unemployment grants for this })urpose, how¬ 
ever, have now' come to an end, and as stated in this Journal 
for April last, the Ministry has obtained Government sanction 
to continue to assist this object, apart from the alleviation 
of unemployment, for another five years. The money at the 
Ministry s disposal will be confined to such drainage schemes 
as will confer a wide benefit on agricultural land. Drainage 
authorities which have been constituted by statute wiU be 
assisted to carry out approved schemes, and the 
Ministry is in a j^osition to consider such schemes from 
authorities which come within the defined scheme. Each 
scheme will have to be explained fully and illustrated by 
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a 1 in. map showing the location of the proposed work, and 
no requests for assisting weed-cutting operations or works of 
maintenance which the drainage authority should normally 
carry out, will be considered. It is intended that as regards 
the most suitable labour to be employed for each scheme, 
ex-Service men in the district should be chosen if possible. 
The wages paid will be at the market rate for the district, 
and permission is to be given to pay a reasonable allowance 
for travelling to men living more than two miles from their 
work. 

The Ministry hopes that drainage authorities will take the 
greatest possible advantage of the facilities afforded. Farmers 
who find that a combined scheme of drainage in their area 
is necessary before they can improve the soil, should co¬ 
operate and petition the Ministry to form a drainage authority 
under the powers which the present legislation provides, if 
there is not one already in existence. If there is a drainage 
authority, they can apply to it to proceed with their com¬ 
prehensive schemes of work. 


The growing of sugar beet as a new Ulster industry is 
dealt with in the concluding Report of the Commission 
appointed to inquire into the Natural 
Beet Growing and Industrial Resources of Northern 

Experiments in Ireland. The Commission report that 

Ulster experiments conducted in various parts 

of Ireland established the fact that sugar 
beet can be grown in Ireland with results equally satisfactory 
in point of yield and sugar content to those obtained in most 
of the recognised beet-growing countries on the Continent, 
but it is pointed out that the results of these tests vshould 
not be regarded as conclusive proof that the crop, if grown in 
the ordinary way, would assure equally satisfactory results. 
It is, however, stated that there appears to be ample 
reason to believe that, once the necessary experience is 
acquired, it could be grown as successfully as on the Continent 
or in England. 

It is pointed out that the introduction of the industry into 
Northern Ireland could not increase the acreage under 
tillage, and it would simply mean substituting one root crop 
for another, and after full consideration of all the details— 
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costs based on the rates of the subsidy at present being granted 
by the Imperial Government, cost of factory, returns to the 
farmer—compared with the potato crop, the Commission has 
unanimously recommended to the Government that 

the question of providing a State subsidy to permit of tlie estab¬ 
lishment of the industry should be postponed for a period of two 
years. 

It is further recommended that the Ministry of Agriculture, 
in order to test the suitability of soil and climate for the pro¬ 
duction of the crop on a commercial scale, should be authorised 
to arrange for the growing of a limited acreage of sugar beet in 
various districts, purchase the beet thus grown at the price paid 
by the factories in (Ireat Jlritain, and dispose f)f it to either an 
English or Scottish factory. 

In this way reliable data will be procured, and farmers will 
have an opportunity of forming their own judgment on the 
suitability of sugar beet as a substitute for other root crops. 


Foot-and-Mouth Disease. —Since April 20, there have been seven 
outbreaks of Foot-and-Mouth Disease, five of which occurred in 
existing areas, namely, one in the Barnsley area, and four in the area 
round Hull, 

The two new centres occurred on May 17, on which date disease 
was found at Waltham-on-the-Wolds, near Melton Mowbray, and at 
Hyde, Isle of Wight. 

In all there have now been seventy-five outbreaks since January 1, 
1926, involving fifteen coimties, and the slaughter of 1,600 cattle, 
8,374 sheep, 1,391 pigs, and 1 goat. 


QUESTIONS IN PARLIAMENT 

Pigs. —In reply to a question by Mr. Foot Mitchell, M.P., asking 
what was the decline in the number of pigs in this country from the 
total of 1924 to that of 1925, and what were the reasons assigned by 
the Department for it, the Minister stated that the number of iiigs on 
agricultural holdings in England and Wales as returned on Jime 4, 1925, 
was 2,644,356, as compared with 3,228,330 a year earlier, a reduction 
of 583,974. This reduction was attributed to the very low prices 
realised for fat pigs during 1924, as a result of the large numbers of 
pigs in that year, not only in this coimtry but in Canada, Denmark, 
and the United States. The number of pigs in England and Wales in 
1924 was by far the largest ever recorded, and the number in 1925 was 
appreciably above the average of previous years. (May 3, 1926.) 

Division of Land (Games). —In reply to a question by Mr.Griffiths, M.P., 
asking whether figures could be given showing the amount of land that 
was diverted from agricultural uses in order to be devoted to golf or 
other games and to the provision of private parks, the Minister stated 
that no statistics were available at present of the area of land devoted 




1926.] 


QT7EST10NS is Pabuambnt. 


283 


to such purposes, but some inquiries had recently been made on the 
subject, and it was hoped to publish the results of these inquiries in 
the Report on the Agricultural Census of production which will probably 
be issued before the end of the year. In reply to a supplementary 
question by Mr. Noel Buxton, M.P., who asked if an endeavour would 
be made to adapt the annual returns so as to get, if x^ossible, full 
information in regard to this subject, the Minister said he would see 
how far that was practicable. (May 3, 1926.) 


British Sugar (Subsidy) Act. —In reply to a question by Sir W. de 
Frece, M.P., asking for a statement as to the subsidy on each 7 cwt. 
of molasses produced as the result of refining a ton of beet sugar ; the 
amount realised by the sale of such 7 cwt. of molasses in the open 
market; and the reason for State assistance in this connection, the 
Minister said : The question assumes that 7 cwt. of molasses are the 
result of refining a ton of beet sugar. This cannot be assumed, becaiise 
the rate of extraction of sugar varies at each factory, and at two of the 
factories raw sugar is produced and not white sugar. In addition to 
variations in the weight of molasses per ton of sugar, there are variations 
in sweetening matter, to which different rates of subsidy and Excise 
Duty are applicable. On molasses of 70 per cent, and over of sweetening 
matter, the rate of subsidy is 12s. 4’7d. per cwt., and the rate of 
Excise Duty 4s. 8Jd. per cwt.; on molasses of 60 to 70 per cent, 
sweetening matter, the rate of subsidy is 8s. 10'9d. and the Excise 
Duty 38. 4Jd. per cwt.; if not more than 60 per cent, sweetening 
matter and not less than 45 per cent., the rate of subsidy is 48. 3*8d. 
per cwt. and the Excise Duty is Is. 7Jd. per cwt. Quotations for cane 
molasses are given in trade papers, but are no guide to the prices 
obtained by the beet sugar factories. These prices have not, so far as 
my information goes, been less than Is. 6d. per cwt. in bond. Prior to 
the grant of a subsidy, the industry enjoyed remission of Excise Duty 
on sugar and sugar in molasses. Excise Duty has been reimposed in 
each case, and a definite rate of subsidy for a period of years substituted. 
(May 4, 1926.) 

In reply to a question by Mr. Duckworth, M.P., whether, under the 
subsidy given for molasses, a further grant of 4s. 7* Id. over and 
above the 4s. 3'8d. per cwt. is given provided such molasses 
contain about 2 per cent, to 3 per cent, of extractable sugar, and that 
such sugar is wasted since the product is comparatively valueless ; 
and whether he will consider the desirability of continuing such 
assistance, the Minister said :—am aware of the differences in the 
rates of subsidy payable on molasses as set out in the First Schedule 
to the British Sugar (Subsidy) Act, 1925, but I would point out that 
the rates are related to the percentage of sweetening matter present, 
and not to the percentage of crystallised sugar which may be extract- 
able from molasses by further independent process. I am assured that 
the factories endeavour to extract all possible sugar from the beet 
juice so as to leave as little sugar as possible in the residue in order to 
earn a greater amount of subsidy on sugar as sugar. With regard to the 
latter part of the question, I would refer the hon. member to my reply 
on May 4, to the hon. member for Blackpool (Sir W. de Frece). The 
cessation of State assistance upon any class of sugar product upon 
which subsidy is paid and excise duty imposed would reduce the total 
measure of assistance granted by Parliament to the industry as a 
whole and would be a breach of faith. I am therefore not prepared to 
consider any alteration in the moleisses scale. (May 17, 1926.) 
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Liquid Manure. —In reply to a question by Mr. Riley, M.P., asking 
wliether, having regard to the prevalent waste of liquid manure in 
this country, steps would be taken to disseminate information as to 
the methods employed in Germany and other countries for saving 
liquid manure, the Minister stated that the Ministry already published 
leaflets, which have a wide circulation, dealing with the use and 
conservation of liquid manure. (May 4, 1926.) 

Land Settlement Schemes.—In reply to a question by Mr. Riley, M.P., 
asking what was the number of land settlement scheipes now being 
administered by county councils in England and Wales ; if there were 
any such schemes still under the direct administration of the Ministry 
of Agriculture; and, if so, how many, the Minister stated that the 
number of separate schemes of land settlement now being administered 
by county councils and the councils of county boroughs in England 
and Wales, including land acquired before, as well as since, the War, 
was as follows : 

County councils .. .. .. . . .. 4,600 

Councils of county boroughs .. .. .. 46 

Seven schemes were directly administered by his Department, 
exclusive of two which are being transferred to the respective county 
councils as from Lady Day last. (May 4, 1926.) 


Land Drainage. -In reply to a question by Mr. Riley, M.P., 
asking whether and when it was proposed to introduce legislation with 
regard to land drainage, as outlined in the White Paper on Agricultural 
Policy issued at the commencement of the present session, the Minister 
stated that the legislation with regard to land drainage, referred to in 
the White Paper on Agricultural Policy, was comprised in the Land 
Drainage Bill which had passed through all its stages in the House of 
Lords and was awaiting a Second Reading in the House of Commons.’*' 
(May 4, 1920.) 

Beet Sugar Factories and Refineries (Employees). —In reply to a 
question by Sir J. Pennofather, M.P., asking whether any workers in 
the sugar beet factories were regarded as skilled; and, if so, the 
number of such men employed permanently in the different sugar beet 
factories and in the refineries respectively of the country, the Minister, 
replying for the Minister of Labour, stat^ that the number of workers 
in recognised skilled trades employed permanently in the nine beet 
sugar factories operating last season was approximately 400. The 
number of skilled workers employed in British refineries was, he was 
informed, estimated at 1,934. The two figures were not strictly com¬ 
parable, for in refineries a number of process workers were regarded as 
skilled, whereas in beet sugar factories such workers were generally 
regarded as non-skilled. As his hon. Friend was aware, five fturther 
beet sugar factories would be operating in the coming campaign. 
(May 20, 1926.) 

Tuberculosis Order (Exchequer Contribution).— In reply to a question 
by Capt. D’Aroy Hall, M.P., asking whether representations had been 


* The Land Drainage Bill passed Second Beading in the House of Commons 
on Hay 7, 1926, and was committed to a Standing Committee. 
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received by the Minister from local authorities expressing the view that 
his Department should make the same contribution towards the cost of 
administration of the Tuberculosis Order of 1925 as it now made in 
respect of compensation for slaughtering animals ; and whether, since 
legislation was needed for the purpose, he would bring before the Govern¬ 
ment the urgent need for taking steps to submit such a Measure to the 
House, the Minister stated that the answer to the first part was in the 
affirmative. The Exchequer contribution already amountecJ to rather 
more than 60 per cent, of the total cost of carrying out the Tuberculosis 
Order, and he could not, therefore, hold out any hope of fresh legislation 
to enable the Exchequer grant to be increased. (May 20, 1926.) 


NOTICES OF BOOKS 

East Mailing Research Station, East Mailing, Kent. Annual Report 
for 1924. —The calls made by horticulturists on this research station 
increased more rajndly than could have been foreseen, with the result 
that the station has now to record a shortage of land, insuflicient 
funds and inadequate building accommodation. In spite of all these 
handicaps, however, the report shows that very material ])rogross 
has been made in adding fresh knowledge on many of the obscure 
problems of plant growth. The station is largely concerned with in¬ 
vestigations in the field, and the nature of the material prevents any 
rapid imfolding of Nature’s secrets, but on the contrary loads to a 
gradual unfolding of processes which, pieced together, permit deduc¬ 
tions to be made. In relation to many problems the results have 
warranted ceitain deductions, and the present report contains an 
excellent series of papers giving fresh knowledge on certain aspects of 
fruit growing and practices for pest control. 

Generally, the pioblems have been well defined, the trials carefully 
and clearly explained, and the full results given, so that readers may 
acquire the proper interest in the work and follow the deductions with 
ease. The work is so interestingly dealt with that readers may become 
absorbed in these field trials and the lessons they teach. 

The paper dealing with field observations on the incidence of leaf 
scorch upon the apple shows that apple stocks may do more than 
influence growth of varieties, their blossoming and cropping, for 
types of stock such as IX, I and XVI may induce in the variety an 
apparent immunity to leaf scorch, as contrasted with Typo V (the 
improved Doucin), which increases the variety’s susceptibility to this 
defect* 

That Type IX can induce varieties to blossom earlier in the season 
than similar varieties on Type XIII is substantiated by two excellent 
photographs—a contrast sufficiently striking to convert the greatest 
antagonist of this doctrine. 

The well-known results of the black currant trials have been sub¬ 
mitted to a critical test, with the result that the average crop figures 
for three years place the five varieties tested in the following order : — 
Baldwin, first; Goliath and Boskoop (equal), second ; and Seabrooks 
and French (equal), third. These Mailing trials have given a new lease 
of life to the Baldwin, and make it the most popular variety of the 
day. 
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Mr. N. H. Grubb has contributed a paper on raspberry varieties 
and their cropping, in which growers can find just the information 
that many are wanting, e,g.^ ** The combination of qualities necessa^ 
to make a raspberry suitable for marketing in punnets is found, in 
our conditions, in only three or four varieties. Of these the best by 
far are Lloyd George and Pyne’s Royal. Lloyd George is the better 
coloured and the better flavoured of these, its fault being that it is only 
barely firm enough for the purpose ; and some people object to its shape 
as being too like that of a loganberry. The fruit of Pjme’s Royal is 
firmer, &c.’* 

The report contains several papers concerning pests and diseases 
of fruit trees to which readers are referred. Space here will permit 
the mention of two, the control of the apple-blossom weevil, and of 
the big bud mite of black currant. These have been troubles of long 
standing with the grower, and the new methods of control should prove 
a boon to many. 

Poultry run under the apple trees proved useful in controlling 
leaf-eating weevils, but, with one exception, the hens, though only 
fed sparingly, showed a dislike for the apple-blossom weevils, and 
certainly offered no effective means of control. Very few beetles were 
caught in the ordinary grease band. Old sacking bands tied around 
the trunks of the trees attracted the beetles, which entered them in 
large numbers during the months of July, August, September and 
October, to pass the period of rest. The beetles can be removed with 
the bands at the end of the year, and destroyed. The method is a 
simple, practical and a very effective one for reducing the pest, and 
one that growers will wish to try. 

The big bud mite has been a terrible nuisance in black currant 
plantations, and hand-picking of the big buds was the best that one 
could advise in the jiast. The East Mailing investigators, in the light 
of their field experiments, now confidently recommend that the mites 
can be killed by si)raying the black currant bushes with winter strength 
lime-sulphur wash (1.025 sp. g.) just as the bloom trusses are appearing 
but before they open. Slight scorching will almost certainly result, 
but the bushes suffer no ultimate damage. 

Papers on the testing of new varieties of hops, and on com and 
potato trials, are included, also an excellent report on trials of runner 
beans, in which the characteristics of the more important varieties 
have been recorded. The inclusion of these papers shows that the 
programme of work at the Research Station is broadening out to 
help the many varied fanning interests in Kent. 

The investigations, penned so admirably in this report, deal with 
everyday troubles as they occur up and down the country in the 
commercial plantations, and growers will find the stories of these 
field investigations very absorbing reading, apart altogether from the 
knowledge to be gathered. When the reader finishes the last page 
and places the book away on his bookshelf for reference, he is left 
with the impression of a very live Station staffed with an industrious 
team of scientific, yet very practical, workers, and of the immense 
assistance that this Station is giving to the fruit-growing industry. 

H. V. T. 


The Law of Allotments and Allotment Gardens (England and Wales), 

By E. L. Mitchell. Re-issue of Third Edition, 1922, with Memoran¬ 
dum on the Allotments Act, 1926. (London : P. S. King & Son, 
Ltd. Price 7s. fid. net). 

Tlie law relating to allotments is complicated and somewhat 
difficult to follow owing to it being contained in four different enact- 
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ments, and for this reason the present handbook, which explains 
concisely the various statutory provisions on the subject within the 
covers of a single volume, should prove of considerable assistance 
both to the Local Authorities responsible for the administration 
of the Allotments Acts, and to Allotments organisations. 

The Act of 1922 contained provisions restricting the power of land¬ 
lords to terminate the tenancies of land which liad been let for cul¬ 
tivation as allotment gardens.” These provisions do not apply, 
however, in the case of allotments which are not “ allotment gardens,” 
and, in addition, the tenants of the two types of allotments are entitled 
to compensation on different bases on the determination of their 
tenancies. Those matters, which are slightly involved, are clearly 
explained in Chapters V and VI of the work. 

The above Act also laid down new principles in regard to the financial 
aspect of Councils’ allotments undertakings, and as to the basis on 
which the rents of allotments are to be fixed. The experience of the 
Ministry tends to show that considerable misapprehension exists on 
these matters, both among lo(*al authorities and allotment holders, 
and accordingly the chapter dealing with finance will well repay a 
study by all intcrested in the administration of the Acts. 

The section relating to the acfiuisitiori of land should also prove of 
interest, setting out, as it does, in detail the various steps which are 
necessary in connection with the exercise of compulsory powers. 

The text t)f the various Acts, so far as they relate to allotments, 
and of the Rules, Regulations, &c., which have been drawn up by the 
Ministry, are printed m an appendix. 

The main body of the work deals with the position as it was after 
the passing of the Act of 1922. The Allotments Act, 1925, however, 
in addition to introducing certain new features, made a few minor 
modifications in the pre-existing law, and it is therefore desirable 
that the various chapters should Ibe read with the memorandum which 
has been inseHed at the end of the volume, explaining the provisions 
of the last-mentioned Act. 
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NOTES FOR THE MONTH 

liiE Imperial Economic Committee, appointed to consider 
possible improvements in the Marketing and Preparing for 
Market of Foodstufl's produced in the 
The Marketing Overseas parts of the Empire, have now 
of Empire Fruit issued their Third Report, dealing with 
fruit. The question of Empire fruit 
supplies has necessitated a much more exhaustive investigation 
than was required for the Committee’s previous report on 
Empire meat supplies, in regard to which considerable data 
were already available from various inquiries that have taken 
place in recent years concerning the meat trade of the United 
Kingdom. No recent investigation had taken jdace on the 
subject of Empire fruit, and it was found necessary, therefore, 
to break fresh ground, and to take extensive evidence in order 
to place this particular investigation on the level attained 
in the case of other foodstuffs which have been officially 
investigated. The many lands and varieties of fruit reaching 
this country from Empire sources involved a separate survey 
of each principal group known to Commerce, these separate 
reports, nine in number, dealing with apples, citrus fruit, soft 
fruit, dried vine fruits, dried tree fruits, bottled and canned 
fruit, fruit pulp, jam and crystallised fruit, nuts and bananas. 
With these separate surveys before them, the Committee have 
considered the problem as a whole and embodied, in a main 
report, their general conclusions, some of which will be of 
special interest to horticulturists in this country. 

The supply of fruit to the United Kingdom is a trade of 
great magnitude, the value of the fruit imported in 1924 being 

* Command Paper 2658. Published by H.M. Stationery Office. Price 
4s. 6d. net. 
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returned at £48,300,000. In the last twenty years the value of 
the imports of fruit has increased at nearly three times the rate 
of the imports of breadstuSs, and at nearly twice the rate of 
the imports of meat. Bespite this, the consumption of fruit per 
head in the United Kingdom is still much smaller than in the 
United States. 

Of the total fruit imports, however, more than three-quarters 
are derived from foreign countries and less than one-quarter 
from the Overseas Empire. There is great scope for increasing 
the importation from the Empire, firstly by an increase in 
consumption, and secondly by a transference to the Empire 
of the custom now given to foreign countries. It is the deliberate 
opinion of the Committee that the bulk of the fruit now derived 
from foreign countries, with the exception of grapes and 
oranges for winter consumption, might, at no very distant date, 
be obtained from British sources. 

The result of such an expansion in the United Kingdom 
market for Empire fruit would result in a corresponding growth 
in Overseas Empire markets for manufactured goods, on 
account of the development of important districts in various 
parts of the Empire which are suitable for fruit production. 
In this connection, the Committee point out that, in 1926, the 
foreign countries from which our principal fruit supplies are 
derived only bought goods from us to the value of from 7s. to 
19s. per head of their populations, as compared with the 
£2 10s. Od. to £17 per head of population purchased by Empire 
countries who export fruit to the United Eiingdom. 

After careful investigation into the distribution of imported 
fresh fruit within the United Kingdom, the Committee has 
come to the conclusion that, under the present system or lack 
of system, the cost of distributing is, on an average, about 
equal to the whole cost of growing, carrying and hanrlling up 
to, and inclusive of, the primary sale in the United Kingdom. 
1 his fact is of great importance not only to the British consumer 
but also to the Overseas producer. As raising domestic issues 
here, however, the Committee indicate that it is a matter 
rather for the Food Council than themselves. 

On the question of defending and developing the Empire 
fruit industry, the Committee considered three pnl i eifts , 
Schemes of embargo and licence are debarred by commercial 
treaty obligations of the United Kingdom; and Customs 
preference is excluded from the purview of the Committee by 
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agreement at the Imperial Conference of 1923, In these 
circumstances, the one policy that appears to the Committee 
as immediately available is that of developing voluntary 
preference on the part of the consumer. For the furtherance of 
such a policy it will be necessary to organise the producers 
within the Empire and also to mobilise the consumers within 
the United Kingdom. The Committee attach great importance 
to the adequate representation over here of the producers’ 
organisations in various parts of the Empire, not only to watch 
the producers’ interests but to keep them informed of market 
requirements. From the consumer’s standpoint, the Committee 
consider that he should be provided with such indications of 
origin as will assist him to exercise his voluntary preference. 
A scheme of educative publicity is also indicated to lead the 
consumer to see that it is in his own business interest, apart 
from all sentiment, to buy from his own best customers. 

The policy of volimtary preference is not one upon which the 
Committee consider simple clear-cut recommendations would 
suffice to give it reality, and they ask that what might be 
described provisionally as an “ Executive Commission ” 
should be set up for the purpose of implementing schemes under 
their policy. They contemplate that this Executive Commission 
will include the interests of the home producer within its 
functions, in so far as those functions may be applicable to 
his case. 


A VERY interesting and important research on the feeding 
value of growing grass when closely grazed is reported in 
the April Journal of Agricultural Science. 

Feeding Value The results will repay farmers’ attention, 
of Grazings Hitherto, no figures have been available 
of the composition and feeding value 
of growing grass, as grazed by animals. Information has been 
confined to grown grass approaching the hay stage. The 
Research Institute at Cambridge accordingly made arrange¬ 
ments to analyse first, and feed to sheep after, the produce 
of a pasture kept continuously short by mowing. At the 
same time, the produce of adjoining plots let go for hay was 
also periodically analysed. The first outstanding fact revealed 
was that the pasture was throughout astonishingly rich in 

t2 
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protein, more than twice as rich as grass at hay-making: 
and this richness remained remarkably constant throughout 
the whole grazing season from April to October. The growing 
grass was also highly digestible, more so than the best meadow 
hay, palm kernel cake, barley meal and undecorticated cotton 
cake, and equal to linseed cake itself. The nutritive value of 
short, fresh, green grass is therefore seen to be very much 
higher than it has hitherto been considered, and that it shows 
no decline as the season advances. Another point proved is 
that there is a considerable falling off in digestibility and 
nutritive value of young herbage allowed to continue growing 
till hay-making time, thus indicating that when pastures are 
allowed to become rough they lose appreciably in feeding 
value. 

Closely cut pasture grass may be regarded as possesssing the 
character of a concentrate. It possesses indeed one feature 
which is lacking in a concentrate : it supplies all the animal’s 
requirements for vitamines, and where the grass mixture is 
satisfactory, for example, mixed grass and clover, it supplies 
the animal’s requirements for mineral matter also. It may 
therefore be asserted that the farmer’s cheapest and possibly 
his best concentrated food is to be found growing within reach 
of his own homestead. 

It is necessary to emphasise the fact that these conclusions 
are only true where pastures are kept short by being grazed 
to the fullest capacity. Pastures must not, of course, be over¬ 
stocked, but they should be stocked sufficiently to deal with 
the continuous supply of short, succulent herbage. Where 
pastures have to be understocked it should not be impossible 
to mow off the excess of unconsumed herbage. This would 
lead also to an improvement in the character of the grazing, 
as it would discourage weeds and encourage clover and the 
finer grasses. It was specially noted in the course of the in¬ 
vestigation how the repeated cuttings brought on the growth 
and spread of clover. The plots had all the appearance of 
having been heavily slagged. 

A word of caution is necessary; the herbage from such 
a pasture as was studied in the Cambridge investigation must 
give an unbalanced feed for many classes of stock. That is 
to say, it requires to be accompanied by food of other sorts 
to make a proper ration. Even for animals with a large re¬ 
quirement for digestible protein, young growing stock and 
milking animals for example, a pasture of this kind may lead 
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them to consume an excessive amount of protein with a 
consequent harmful effect on the kidneys and general health. 
It would seem to be indicated that starchy rather than proteid 
concentrates are best adapted for feeding to animals on short, 
young grass. 


The Minister stated in the House of Commons on June 3 
that officers of his Department were examining samples 
taken from consignments of imported 
Importation ol cherries, and that in the event of the 
Raw Cherries discovery of any serious infestation with 
Order, 1926 the cherry fruit fly (a pest which has not 
established itself in thfe country) he pro¬ 
posed to issue an Order prohibiting the entry of cherries from 
the country in question, excepting such consignments as 
could be furnished with an oificial certificate that the fruit was 
grown in a district where the cherry fruit fly is not known 
to exist. 

The examination of samples of French cherries on June 10 
revealed the presence of some heavily infested consignments, 
and the Minister, in order to prevent the establishment of the 
pest in English cherry orchards, made an Order, which took 
effect on June 16, prohibiting the entry of any cherries shipped 
from a French port unless accompanied by an official certi¬ 
ficate that the fruit was grown in a Department where the 
cherry fruit fly is not known to exist. Cherries not grown 
in France but shipped from a French port must be accom¬ 
panied by a certificate of origin. 


To meet the need for good and technically correct diagrams 
of pests and diseases which attack agricultural and horticultural 
crops, the Ministry lias produced the first 
Golomed Wall four of a series of coloured wall diagrams. 

Diagrams of The subjects illustrated are :—(1) Apple 
Plant Pests and Blossom Weevil; (2) Winter Moths ; (3) 
Diseases Apple and Pear Scab, and (4) Silver Leaf. 

The diagrams measure 30 in. by 20 in. and 
are beautifully executed by the four-colour process. They are 
scientifically exact, attractive, clear and artistic. A reduced 
reproduction in black and white of the fourth of these is given 
herewith. 
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Of their kind, the diagrams now produced are unique, and 
should prove highly valuable to agricultural, horticultural and 
allotment societies ; to Local Education Authorities for use in 
rural schools ; to museums, colleges and public schools ; to 
farmers and fruit growers; and to private individuals. The 
price of each diagram is 3s. unmounted, 6s. mounted and on 
rollers (post free), A descriptive leaflet is issued free with 
each diagram. 

« He « He a|t He 


Except in the case of potatoes and to a lesser extent in the 
case of fat cattle there were no marked fluctuations in the 
prices of agricultural produce as a result 
The Agricultural of the general strike in May. Several 
Index Number descriptions were, however, dearer on the 
average than in April, but owing to sharp 
reductions in the price of milk delivered to London and 
Birmingham, the general level of prices of agricultural produce 
was 1 point lower on the month at 52 per cent, above pre-war 
level, as compared with 56 and 67 per cent, in the correspond¬ 
ing months of 1924 and 1925 respectively. 

In the following table are shown the percentage increases 
as compared with pre-war prices each month since January, 
1921 


Percentage Increase compared with the 
average of the corresponding month in 
1911-13 


Month 


1921 

1922 

1923 

1924 

1925 

1926 

January 


.. 183 

76 

68 

61 

70 

58 

February 


167 

79 

63 

61 

67 

63 

March .. 


160 

77 

69 

57 

66 

50 

April .. 


149 

70 

54 

53 

68 

53 

May 


119 

71 

54 

66 

67 

62 

June .. 


112 

68 

61 

68 

66 


July .. 


112 

72 

63 

62 

61 

_ 

August 


131 

67 

54 

69 

66 

r— 

September 


116 

67 

56 

60 

67 

, -- 

October 


86 

69 

61 

63 

63 


November 


79 

62 

63 

64 

63 


December 


76 

69 

66 

63 

63 

— 


Grain* —Wheat and oats advanced in price throughout the 
greater part of May, and the former averaged Is, 4d. and the 
latter 9d. per cwt, more than in the previous month, while 
barley was 3d. per cwt. dearer. The index figure for wheat rose 
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10 points to 67 per cent, above the price in May, 1911-13, while 
an increase of 4 points was recorded for both barley and oats, 
these two commodities being relatively cheap at 22 and 30 
per cent, respectively above pre-war value. Wheat was 8d. per 
cwt. dearer than in the corresponding month of last year, but 
barley was Is. Id. and oats 6d. per cwt. cheaper. 

Live Stock .—Owing to transport difficulties caused by the 
general strike, smaller supplies of fat stock were on offer in 
the early part of May, and both cattle and pigs sold at higher 
figures, but since then values became easier and prices for 
both these classes of stock at the close of the month were at 
practically the same level as at the end of April. Fat cattle 
were about 2s. per live cwt. dearer on the month and the index 
figure rose 4 points, while fat pigs realised 3d. per 14 lb. stone 
more, and as a slight decrease occurred in the base years the 
index number advanced 6 points. Fat sheep averaged Jd. per 
lb. less than in April, but as this reduction was relatively not 
so sharp as that recorded in the basic period, the index number 
shows an advance of 8 points. Dairy cattle were nearly 10s. 
per head cheaper than in the previous month, and store cattle 
and sheep sold at slightly lower rates, but store pigs were 
rather dearer. As compared with May, 1925, both fat and store 
cattle and sheep were cheaper, but pigs sold at considerably 
higher figures. 

Dairy and Poultry Produce .—^The average price of milk 
delivered to London and Birmingham districts under the terms 
of the contracts made under the National Farmers’ Union 
scheme fell from Is. 4d. in April to Is. per gallon in May, while 
average rates in the Manchester district were ^d. per gallon 
lower on the month. Milk was unchanged in price as between 
April and May in 1911-13, and as a result of the reductions 
recorded above the index figure fell 35 points to 60 per cent, 
above 1911-13 prices. Eggs, on the average, were unchanged, 
and as prices usually advance in May the index number was 
reduced 10 points. A reduction of IJ per lb. was recorded 
for butter, but as this decrease was not in proportion to that 
recorded in May, 1911-13, the percentage increase over pre¬ 
war level rose from 49 to 52. Cheese sold at the same price as 
in April and was 83 per cent, dearer than in the base years. 
Eggs and butter made slightly lower prices than in the cor¬ 
responding month of 1925, but cheese was nearly 10s. per 
cwt. dearer. 
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Other Commodities ,—During the strike period potatoes at 
the wholesale markets advanced sharply in price owing to the 
extra cost incurred in road transport, but prices declined 
when normal methods of marketing were resumed, average 
rates being only 6s. per ton higher than in April. Potatoes 
only averaged 15 per cent, more than in the basic years and 
were nearly 50 per cent, cheaper than a year earlier. Both 
cauliflowers and carrots became dearer but cabbage was more 
plentiful and cheaj>er, the latter selling at rather more than 
double the pre-war price. Hay made slightly higher rates, 
but at only 0 per cent, above 1911-13 figures was still 
nilativcly the cheapest of all agricultural produce. 

Index numbers of different commodities during recent 
months and in May, 1924 and 1925, are shown below :— 

Percentage Increase as compared with the Average 
Prices ruling in the corresponding months of 
1911-13 


VUIJ llliutlll/y 


Wheat 

Barley 

Oats 

Fat c?attJe 
Fat sluHjp 
Bacon pigs 
Pork ])igs .. 
llairy cows 
Store cattle 
Store shoe]) 
Store pigs 
Eggs 
Poiiltiy 
Milk 
Butter 
Cheese 
Pot atot'S . . 
Hav 


1924 1920 


May 

May 

Feb. 

38 

59 

CO 

46 

36 

19 

30 

36 

27 

51 

49 

47 

87 

100 

50 

29 

60 

89 

33 

60 

89 

58 

48 

40 

42 

1 40 ' 

37 

96 

1 99 I 

53 

36 

! 55 ! 

121 

40 

i 48 j 

72 

87 

55 

50 

50 

55 i 

74 

40 : 

54 i 

47 

77 

70 ' 

78 

219 

124 : 

49 

4 

3 

4 


1920 


1 Mar. 

April 

May 

55 

57 

67 

, 14 

! 18 

22 

1 25 

26 

30 

1 43 

39 

43 

! 52 

69 ■ 

67 

' 85 

82 

88 

‘ 89 

84 

90 

37 

39 

36 


i 31 

29 

‘ 61 

1 60 ; 

55 

115 

! 119 ! 

122 

41 

48 ! 

38 

! 50 

46 ' 

61 

‘ 72 

95 i 

60 

; 46 

49 1 

52 

1 

77 1 

83 

31 

7 ' 

15 

6 

5 

9 
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PRACTICAL SOIL STERILISATION BY 
HEAT FOR GLASSHOUSE CROPS 

W. F. Bewley, D.Sc., 

Directory Experimental and Research Stationy Cimhunty Herts. 

Soil sterilisation* is no longer looked upon by growers of 
glasshouse produce as an expensive luxury, but is regarded 
rather as a form of insurance and part of the year’s work. The 
experiments of Sir John Russell and his colleagues in this 
country demonstrated the benefits to be derived from soil 
sterilisation, and served to stimulate some of the more pro¬ 
gressive amongst the glasshouse growers to carry out their own 
experiments from a practical standpoint. The efficiency of 
steaming has never been questioned, but in the early days it 
was so expensive that only the largest growers would undertake 
it. In consequence, attention was directed to the alternative 
and cheaper process of sterilisation by chemical agents, of 
which pale straw-coloured cresylic acid (“ carbolic acid ”) 
immediately suggested itself. From the time this compound 
was first used commercially until the present day, chemical^ 
investigation has not failed to suggest new compounds, when¬ 
ever interest seemed on the wane. Cresylic acid and other 
compounds have been and still are used on commercial nurseries 
all over the country, but save in isolated cases, they have 
failed to give results equal to those produced by heat. The 
explanation of this is probably concerned with the extreme 
difficulty, if not impossibility, of making intimate contact 
between the sterilising agent and every particle of soil. Maybe 
the chemist will produce the ideal chemical soil steriliser 
in the future, but until that day arrives one may expect to see 
rapid developments along the line which gives the best results, 
namely sterilisation by heat, effected either by steaming or by 
baking. 

Baking. —^As large quantities of soil eaimot be baked 
economically, this method is not so popular as steaming, and 
is employed mainly for sterilising relatively small quantities 
of soil for propagating purposes. 

While many devices have been improvised for baking soil, 
probably the most popular is one which consists of a metal box 
with a centre flue. This is built into a brickwork structure, so 


* The word “ sterilisation ” is used in the present article not in its 
strict micro-biological sense, but os equivalent to “ partial sterilisation.” 
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that the heat from a fire placed beneath the box passes up the 
centre fine and round the outside of the box. In erecting the 
oven, as it is commonly called, care should be taken to construct 
the brick flues, so that the draught is just sufficient to do the 
work. If the draught is too strong the base plate of the metal 
box is soon burnt out. Soil is thrown into the box, and heated 
for twelve hours over a slow fire. No part of the soil is more 
than twelve inches from a heating surface and the bulk is 
more or less uniformly heated to 212° F. It seems likely 
that twelve hours’ heating is excessive and that six hours 
or even less is sufficient. Experiments are now being 
carried out to determine the minimum time necessary to 
destroy organisms which cause disease. It is well, however, to 
be on the safe side, and slightly longer heating than necessary 
is better than too little. Our experience suggests that it is 
desirable to have a factory thermometer fitted through the 
side of the oven, with the bulb at the centre of the soil mass. 
By this means the temperature can be ascertained readily, 
and after it reaches between 205° P. and 210° F. another 60 
to 120 minutes are sufficient to destroy any contamination 
that may exist. 

For satisfactory baking, the soil must be in suitable condition. 
A porous soil bakes better and in a shorter time than a heavy 
clay soil, because, with the latter the heat must penetrate to 
the centre of the lumps if all the parasitic organisms are to be 
destroyed. Also, a relatively dry soil bakes better than a wet 
soil. 

The question of moisture is important, for if the soil is too 
dry, complete sterilisation is effected and it becomes infertile. 
Cases of over-baking a dry soil have been observed, and 
plants grown in such soil made no growth until virgin soil was 
mixed with it. It will readily be seen that for complete satis¬ 
faction, soil for baking must be in good condition and 
reasonably moist. A baking oven to hold one ton of soil can 
be erected for approximately £40, and is a good investment for 
any grower who docs not possess steaming apparatus. 

The question of storing sterilised soil, prior to use, is 
important. For this purpose the provision of a suitable shed 
with a concrete floor cannot be too strongly recommended. 
Baked soil should be stored for six weeks before use, otherwise 
retardation of growth may occur. If this time cannot be 
allowed, the soil should be soaked with water before use, as 
this will prevent retardation to some extent. 




1926.] Soil Sterilisation fob Glasshouse Crops. 299 


Another method of baking soil, which, however, is not so 
reliable, is that of heating it in a shallow tray placed on top 
of an ordinary heating boiler. Usually the tray, constructed of 
galvanised iron, 8 feet long, 3 feet wide and 1 foot deep, is made 
to fit over the top tubes of an ordinary horticultural tubular 
boiler. Suitable brickwork is arranged to keep the heavy 
weight of the tray off the tubes, which might cause leakage at 
the ring joints of the castings. The tray is filled with damp soil 
to a depth of 12 inches, and covered with wood and water¬ 
proof sheeting. The soil is heated for 24 hours and after a time 
a temperature of 180° F. is reached throughout the mass. li 
the soil is too dry the heat will be imperfectly distributed, and 
the bottom layer of soil will be overheated. This must be 
prevented by damping the soil if necessary, before sterilisation. 

Steaming. —Sterilisation by steaming is becoming increas¬ 
ingly popular because it has proved to be a money-making 
process. It is effected by passing into the soil large quantities 
of steam until the temperature becomes sufficiently high at 
the desired depth. For this purpose a steam boiler is required. 
A portable loco-type should be obtained, and a suitable one may 
be anything between 12 and 25 h.p. New boilers are usually 
insured to work from 160 lb. pressure upwards, but for 
practical purposes the actual working pressure will approximate 
to 70 lb. per sq. inch. The cost of a new boiler varies from 
£250 to £450. Having purchased a suitable boiler the grower 
is compelled to select, from the many methods in use, one 
which will suit his own particular requirements, and it may be 
useful, therefore, to discuss a few of the most popular devices. 

Probably the three most popular methods are those known 
as the “ Small grid,’’ the “ Tray,” and the “ Spike ” respectively. 

(a) The “ Small Grid ” Method .—This is probably the best 
of all methods of steam sterilising when the trouble is deep 
seated, for by its means the soil can be heated effectively to any 
reasonable depth. One of the leading exponents of this method 
is Mr. J. Harnett of Hoddesdon, and in his hands it has proved 
remarkably successful. 

The apparatus (Fig. 1), made of 1 inch iron tube, is worked 
into the shape of a comb, the back of which varies in length 
between 8 and 10 ft. so as to fit the spaces between the hot 
water pipes. The length of the ‘‘teeth” varies from 2 ft. when 
the comb is 10 ft. long to 2J ft. when the comb is 8 ft. long. 
The teeth are inserted at intervals of 10 to 12 inches along the 
“ back ” of the grid. Steam is liberated from holes a quarter 




Fio. l.-^Steam sterilisation by the ** small grid ” method: (a) the apparatus, (b) water trap, 
(c) portion of grid showing position of the hol^, {d) section showing the^method of placing t^ 
grid in a trench, (s) section showing the soil in position daring steaming. 
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of an inch in diameter, made on the lower side of the ‘‘ teeth.” 
The holes are placed alternately on either side at intervals of 
three inches. The ends of the “ teeth ” are sealed by means of 
a screw cap, and the last hole must be made exactly in the 
underside of the pipe to allow any condensed water to run out. 
A connection of 1 in. iron piping fitted into the “ back ” of the 
grid on the side opposite the “ teeth,” and bent like the handle 
of a plasterer’s trowel, serves to connect the grid to a length of 
1J in. flexible hose piping which joins the main 2 in. (or 1| in.) 
steam barrel leading to the boiler. 

To use this apparatus, a trench is made 30 in. wide, 16 to 
18 in. deep and long enough to take the grid. The soil from 
this first trench is removed to the place where the successive 
trenches will terminate and is used to fill in the final trench. 
The bottom of the trench is then pricked up and the grid 
placed on it. A second trench is taken out immediately behind, 
and the soil from it is thrown into the first trench, the grid 
being thus covered. When sufficient soil has been shifted, a 
tarpaulin or sail cloth is thrown over the top. It is convenient 
to have the covering material in strips which are rolled up at 
the end of the house and unrolled gradually to cover the soil. 
In this way the heated soil remains covered for several hours 
after steaming. 

Steam is then passed for 16 to 20 minutes, after which time 
the soil should have become uniformly heated to a temperature 
of 210° F. to 2]2°F. By means of hooks, the grids are then 
puUed back into the second trench, which is filled up with soil 
from a third trench and steamed as before. This procedure is 
repeated until the whole area to be treated has been covered. 
It is an advantage to work the grids in pairs, so that one is 
being prepared while the other is in use. 

Success with this method depends to a considerable extent 
on keeping the pipes and grid free from condensation water. 
More trouble is caused by condensed steam in the pipes than 
by anything else. The holes in the “ teeth,” being located on 
the under surface, prevent the condensation water from filling 
the pipes, and the last hole, which is placed on the bottom of 
the tube, allows the water to drain away. In spite of this, the 
grids need careful attention, for any lodging of water in the 
pipes will cause failure by checking the flow of steam. A steam 
trap should be inserted in the system at the end of the steam 
barrel, just in front of the T piece connected to the hoses. If 
a steam trap is not available, a valve slightly opened can be 
fitted. This allows the condensation water to drain away 




302 Soil Stbkhjsation fob Glasshouse Crops. [July, 


without appreciably affecting the steam pressure. The steam 
pipe leading from the boiler to the grids must be thoroughly 
insulated. A good plan is to surround the pipe with a in. 
layer of wood wool. This ‘should be tied on and covered with 
thick brown paper kept in position with string. The brown 
paper rarely gets warm. 

Mr. Harnett has kindly supplied the following details 
relative to the cost of this method :— 

Cost of Steaming One Acke of Land, Two Feet Deep. 

Labour : 3 inon and stoker for 32 days, including cost £ s. d. 

of fitting pipes .. . . .. .. 70 0 0 

Fuel : 40 tons at an average of £2 per ton .. .. 80 0 0 

Boiler .. . . .. .. .. . . .. 32 0 0 

£182 0 0 


Against tills figure must be set :— 

(1) The cost of digging the soil, which, apart altogether from 
steaming, must be carried out each year, and is included in the 
above steaming costs, and 

(2) The saving in fertilisers. 

£ 8. d. 

(1) 3 men dig an acre in 20 days .. .. 30 0 0 

(2) No stable manure is i*oquired after 
steaming, therefore, at least 30 tons at 

15s. per ton is savetl .. .. .. 22 10 0 

A saving on the base fertilisers also occurs, but the amount 
varies considerably. It will be seen that a sum of £52 10s. Od. 
at least must be subtracted from the steaming cost of £182 
per acre, and this leaves the nett cost at approximately £130 
per acre. 

(6) The ‘‘ Tray ” Method, —^This system is an old favourite 
which has served the nurseryman well. It was widely exploited 
by the late Mr. W. B. Randall, who did so much to make soil 
sterilisation popular in the Lea Valley. In this case, the steam 
is introduced beneath shallow inverted trays placed on the soil 
surface, and from them diffuses gradually into the soil. Care 
must be taken in the preparation of the soil prior to steaming, 
for upon this the penetration of the steam depends. It must 
be dug at least one spit deep and must be moderately dry. If 
the soil is too wet, the steam condenses before it has penetrated 
very far into it. Further, wet soil cakes together and prevents 
uniform diffusion of steam through the entire mass. The 
water present in the clay increases the specific heat of the soil, 
so that more heat is required to raise the soil to the desired 
temperature and imperfect sterilisation is the result. This 
method is not suitable for very heavy soils, which should be 
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steamed by either the ‘‘ grid ” system already described or by 
the “ spike ’’ method dealt with in a subsequent paragraph. 

As the trays have to be lifted about the house, they must 
combine lightness with strength and efficiency. They are 
usually made of match-boarding and are lined with zinc to 
make them airtight. A more expensive and better tray can 
be made of galvanised sheet iron reinforced with “ T ” irons 
and “ angle ” irons. They are usually 9 in. deep, and of various 
sizes suited to the construction of the houses to be steamed. 
Unless the size of the trays has been well planned previously, 
hot water pipes, purlins, stays, etc., seem to get in the way on 
every conceivable occasion, and sometimes make steaming most 
unpleasant. The trays are placed on the soil and the steam is 
fed through suitable pipes introduced at one side (Figs. 2 and 3). 
These pipes are used “ T ” shaped, and thus connect two trays 
to the boiler at once. They are laid in shallow trenches under 
the tray, with the end of the pipe at the centre of the tray. 
A brick placed some 4 inches away from the end of the pipe 
serves to divert the steam as it emerges. 

The number of trays which can be treated with steam at one 
time depends upon their size and the amount of available 
steam. Trays 8 ft. by 4 ft. may be steamed in pairs. When the 
pipes and trays are in position, the latter are pressed down 
into the ground, well packed with soil round the edges, and 
covered with tarpaulins. Steam is then passed and the tempera¬ 
ture of the soil rises in accordance with the pressure on the 
boiler. Observations taken when using trays (9 ft. by 2^ ft. 
by 6 in.) in pairs, showed a temperature of 200'^ F. 10 in. below 
the surface 20 min. after passing steam at a boiler pressure of 
115 lb., 30 min. at 90 lb. and 50 min. at 60 lb. These figures 
refer to one type of soil only. It has been found, however, that 
steaming at high pressures does not lead to uniform heating 
of the soil. If the thermometer is moved in the soil, the 
temperature will be found to vary from inch to inch. In actual 
practice it is best to steam at about 70 lb. pressure in the boiler. 
A wetter, heavier soil would require longer heating, and a drier, 
Ughter soil less heating. The thermometer must be the guide 
in every case, and it is convenient to have one in a metal case, 
with a flange 10 in. from the end. By inserting the ther¬ 
mometer in the soil until the flange rests on the surface, the 
temperature at a depth of 10 in. can be recorded. 

When it has reached 200® F., another 30 min. steaming 
should be given in normal soils. In very heavy soils, especially 
if disei^ haB been trpublesoinej and time will permit, a longer 
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steaming may be given. Over-steaming has only once been 
recorded by the writer, and that under special conditions 
when shallow carnation beds were being treated. 

It is convenient to have at least six trays, so that two may 
be prepared while two are in use, and two remain covering the 
steamed soil. 

The cost of steaming by this method depends upon the 
purpose of the sterilisation. If the object is the elimination of 
disease by very thorough sterilisation, the following figures 
will apply :— 


Cost of Steaming 1‘17 Acres. 

£ 

s. 

d. 

Labour (20 days) . . 

66 

0 

0 

Fuel (30 tons, coke) 

62 

0 

0 

Boiler 

64 

0 

0 

Sundries 

22 

0 

0 


£214 

0 

0 


This is equivalent to £182 per acre. The saving on labour and 
manures approximates to £38 per acre, and thus reduces the 
nett cost of steaming one acre to £144. During the steaming 
period to which the above figures refer, three separate tests, 
each of 24 hours duration, were made. It was found that 
during 24 hours, 3,400 gal. of water were converted into steam, 
using 3,200 lb. of fuel, and 2,160 sq. ft. of soil were steamed 
to a depth of 12 to 15 inches. 

It should be stated, however, that one grower, who applies 
this method to soil which has been regularly steamed every 
three years, and in which no real trouble exists, performs the 
operation at considerably less cost. His object is to sterilise 
the top 8 inches only, and so keep the soil in good condition. 
He also grows alternate crops of tomatoes and cucumbers 
instead of growing tomatoes continuously. The following cost 
figures were very kindly supplied by him :— 

Cost or ^Steaiminq One House, 200 ft. by 30 ft., in 1924. 

£ s. d. 

Labour : 3 men, each 36 liours, at Is. per hour. . . . 5 8 0 

Boiler : 36 hours at £1 for 24 hours .. . . . . 110 0 

Coke : Supply for 36 hours— 

1 ton 4 cwt. 1 qr. at 31s. 8d. 

per ton .. ,, .. £1 18 5 

1 ton 2 cwt. at 23s. Od. per 

ton . £16 3 

- 3 3 8 

Depreciation on hose and trays .. .. .. .. 18 4 

£11 10 0 

£11 10s. Od. for a house 200 ft. by 30 ft, is equivalent to £83 10s. Od. 
per acre. 







To face itaife ’tH 


Fjo. 2. Tiiiv Metlioil of Stt-aiiung, ^flowing Tra>i Fig. 3.— Trays in position ready to commence Steaming, 

aiul Pipes ready to place in position. 
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(e) The “ Spike ” Method ,—This method has been in use for 
some 7 or 8 years. It is simple and entails little manual labour 
during the operation. The apparatus required is shown in 
Fig. 3. It is constructed of hollow iron piping of | in. bore. 
The back of the apparatus is usually 8 ft. long. It has a 
short branch on one side for connection to the flexible hose, 
and six short branches, 16 in. apart, on the other. To each of 
these branches is fitted a 3 ft. length of 1 in. hose. The other 
ends of these short pieces of hose are fixed each to a steaming 
spike. The spikes are 2 ft. long, and the details of construction 
are shown in Fig. 4. 

A handle {a) fixed at the top enables the spike to be moved 
easily, and short pieces of rubber hose may be slipped over the 
ends to supply a suitable grip. A metal stop is placed at (b) to 
keep the handle cool by preventing the steam from passing 
into it. The handle is also open at each end for the same 
purpose. Small holes | in. in diameter are made at the end of 
the spike. The holes are arranged in three circles, six holes 
per circle, the circles being 2 in. apart. Steam enters through 
the side arm (c) and is emitted through the holes at the end 
of the spike. After lightly forking over the soil the spikes 
are taken to one end of the first house, and pushed into 
the ground to a depth of 18 in. in a lino 16 to 18 in. 
from the wall, the spikes being 16 in. apart. Strips of sail 
cloth or other waterproof material are laid on the ground 
and tucked in round the spikes to retain the steam in the soil 
beneath. Sometimes a spike may be pushed into an uneven 
part of the soil, causing the steam to pull vigorously upwards 
along the line of the spike. This may be stoppt'd by using a 
fork in the soil, some 18 in. away from the spike, and easing 
the soil upwards. Two sets of six spikes will span a strip 
of ground 16 ft. wide. One man can easily work these and 
attend to the boiler at the same time. 

After the steam has passed for 8 minutes, it is cut off, and 
the spikes are lifted out to a position 16 in. further back, 
2J minutes being occupied by the process. A house 160 ft. by 
16 ft. can be steamed by this method in 30 hours. The spike 
system is slightly cheaper than the grid system. 

Other devices, which necessitate the use of spikes, are used. 
One resembles a harrow. It is made of iron piping, and has 
numerous hollow perforated spikes which are pressed into the 
soil. Another apparatus consists of a small galvanised iron tray 
some 6 ft. long, 2 ft. wide, and 4 in. deep, holding a pipe 

u 
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which runs along the longitudinal axis of the under side, and 
from which hollow perforated spikes protrude into the soil. 
This should be an excellent device, but is apparently 
troublesome to handle. 

The Purpose of Sterilisation*—Sterilisation of the soil may be 
undertaken for two main reasons, namely the presence of 
disease and loss of fertility. When disease has been serious, 
sterilisation must be very carefully performed. All infection 
must be destroyed, otherwise reinfection will rapidly occur and 
the soil will be as bad as ever in a year’s time. When the 
diseeise organisms are only to be found near the surface, the 
tray system will suffice to destroy them, but it is ineffective 
in the case of those organisms that can penetrate to a depth 
of two feet or more, such as the eelworm which attacks 
tomatoes and cucumbers. Deep-seated troubles require 
drastic treatment, and the steam must be introduced in the 
region of the trouble. The small grid system is eminently 
suitable in such cases. The spike system should also prove 
valuable in the hands of careful manipulators. 

In the case of loss of fertility, caused through no particular 
disease, the method of steaming depends upon the degree of 
“ sickness.” Generally speaking it pays to sterilise deeply and 
thoroughly the first time of steaming. This will last for four 
years, after which steaming must be repeated if the crop is to 
be maintained at a satisfactory level. If the soil possesses good 
physical characters and contamination is prevented, the later 
steaming need not be so thorough as the first, but, of course, 
the grower must be guided by the crop and the appearance of 
the roots at the season’s end. It is, however, a simple matter 
to demonstrate the value of deep sterilisation, for tomato 
plants on such soil will maintain their vigour until November 
and even later, while those on soil steamed to a depth of 
8 or 10 in. would be finished long before. All steaming should 
be completed by the second week in January, because it is an 
advantage to flood the soil heavily after steaming. Sufficient 
time must be allowed for the soil to become reasonably dry by 
the usual planting time. 

nanurial Treatment after Steaming*—^As shown by Bussell 
and Petherbridge,* the steaming of soil leads to the accumula¬ 
tion of nitrogenous “ food ” without the liberation of additional 

* E. J. Kussell and F. R. Petherbridge, Jour, of Agric. Science, 1912, 
Vol. V, pp. 86 and 248. 
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supplies of potash and phosphate to counteract it. Conse¬ 
quently, plants in steamed soil, especially rich soil, tend to 
develop soft tissues, and must not be given nitrogenous 
fertilisers during the early part of the first season, unless the 
resulting crop shows a definite need for them. When tomatoes 
are grown in steamed soil, the usual treatment is J to 1 ton 
sulphate of potash per acre, applied fourteen days before 
planting. No other base manure seems to be necessary in the 
case of normal tomato soils, although some growers prefer to 
apply a mixture of potash and phosphate. The plants must be 
watched carefully until the first two trusses of fitdt have set. 
Over-watering should be avoided, and the night temperature 
should be maintained about 60° F. Any tendency to bolt must 
be checked by the application of sulphate of potash (5 cwt. 
per acre is usually sufficient), and attention to details of 
temperature and ventilation. Some growers reduce the 
temperature of the pipes when they notice a soft growth. 
This is fatal. The temperature should be maintained uniformly, 
and the day temperature should be reduced by ventilation. A 
light overhead damping is advisable, as this helps the fruit 
to set. 

On the other hand, poor soils do not benefit from sterilisation 
as much as moderately rich soils unless they are afterwards 
manured with stable manure and base fertilisers. The following 
figures taken from two nurseries are instnictive :— 

Yield of Tomatoes in tons pcjr acre 

Steamed and 

Nursery Kind of Unsteained Steamed and treated with 
soil treated with stable manure 

potash and “ base ** 

fertiliser 

No. I . . Hieh . . 34*4 46-5 41-4 

No. 2 . . J*o()r . . 29*7 37-G 46-8 

It will be seen that steaming increased the yield in both 
cases and that the increase was greater in the case of the 
richer soil. The addition of stable manure after steaming 
depressed the yield from the rich soil, and increased it con¬ 
siderably on the poor soil. Thus in steaming, as in other 
horticultural practices, no hard and fast rules can be laid down ; 
the grower must be guided by his own experiments. The wise 
grower will assume that steaming will enrich his land and 
cause a tendency to soft growth. He will arrange his cultural 
operations to counteract this, but he will keep in mind the 
possibility that in his case additional manures might be 
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beneficial, and will arrange an experiment to test this. A small 
trial is better than no trial, and should always be arranged. 

Chemical Agents versus Steain. —No article of this kind 
can be complete without reference to the relative effects of 
steam and chemical sterilisation, because advisers are 
continually faced with the statement that growers cannot 
afford to steam. Our exi)ericnce tells us that in reality growers 
cannot afford not to steam. Steam boilers can now be hired 
from certain firms, so that the initial heavy expense of purchas¬ 
ing a boiler need not be considered, although most growers 
with large areas to steam prefer to have their own boiler. 
Those M^ho cannot hire a boiler can frequently purchase a 
small one at a relatively low figure, and while small boilers, 
working at low pressures, extend the time of steaming, this is 
no serious objection to a grower with a small acreage to 
sterilise. 

Mr. J. Harnett has conducted careful experiments for the 
purpose of comparing the two methods of sterilisation, and his 
results have been published in the reports of the Cheshunt 
Experimental Station as follows :— 

A block of houses, the soil of which had not been sterilised 
previously and in which tomatoes had been cultivated during 
twelve years, was set apart for this experiment. The soil of 
fifteen houses was steamed by the grid method to a depth of 
eighteen inches ; four houses were treated with 97 to 99 per 
cent, cresylic acid at the rate of 1 gallon over 9 sq. yards ; two 
houses were treated with certain liquid sterilising agents 
at the rate of 1 gallon over 22 sq. yards ; whilst two were left 
as controls. 

It has long been realised that the difficulty of obtaining 
direct contact between chemical sterilisers and the finest 
particles of soil seriously affects their efficiency. Therefore in 
these experiments the application of such compounds to the 
soil was very carefully carried out. The method may be 
explained by reference to the application of cresylic acid. 
One gallon of the acid (pale straw-coloured, 97 to 99 per cent, 
purity) was placed in a tub containing about 40 gallons of 
water. An injector worked by water pressure was placed in 
the tub and the acid was gradually sucked out and watered on 
to the soil. Under the conditions of the experiment, approxi¬ 
mately 89 gallons of water had passed through the injector 
by the time the tub was empty. Thus the acid was applied 
to the soil at a dilution of 1 in 129. The soil to be treated was 
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thoroughly broken up and then watered with the diluted acid. 
The tub was emptied over 18 sq. yards, and in the process the 
ground was covered twice. One man applied the acid while 
others followed behind and dug it into the soil. By this means 
the soil was treated and dug over twice. After an interval of 
eight or more days, to allow the soil to dry and become workable, 
the top spit of soil was turned upside down and a second 
application of acid, similar to the first, was made. It was 
considered that this method of application provided a better 
admixture of the acid with the soil than would usually occur 
in general practice. 

The effect of these treatments upon the tomato crop is 
shovTi in the following table :— 


Troatmont 

Yield in tons per acre 

Relative yield 

Sleam 

60-25 

180 

Cresylic acid 

43 

154 

Other liquid sterilisers .. 

33 

114 

Control .. 

28 

100 


Such results should leave no doubt concerning the advantage 
of steam over chemical agents. Steaming need not be carried 
out every year; usually once in four years is sufficient. CresyUc 
acid and other chemical agents must be applied each year. 
Thus, in round figures, steaming costs about £200 per acre per 
four years, while cresylic acid costs £45 8s. Od. per year 
exclusive of the labour necessary to apply it. 

Points to remember:— 

(1) Always be guided by a good thermometer. 

(2) Sterilise as carefully and as thoroughly as you can. 

(3) When fighting the eelworm, aim at heating the soil as 
far down as you can. This pest is frequently found 
beyond a depth of 18 in. 

(4) Carelessness, as in everything, means waste of money. 

(5) Never step from unsterilised soil to sterilised soil, or 
place unsterilised soil in contact with sterilised soil. 
You wiU reinfect it. 

(6) Preparation of the soil beforehand is essential to 
success. Dry, open soils steam better than wet soils. 

(7) Sterilisation enriches the soil by increasing the amount 
of nitrogenous foods. In rich soils the resulting crop 
tends to develop a soft growth, therefore withhold 
nitrogenous fertilisers and apply sulphate of potash 
and possibly some phosphate. Poor soils, however, 
react to nitrogenous fertilisers after steaming. 
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(8) Soil can be rendered infertile by overbaking, 
especially if it is too dry. 

(9) Baked soil should be stored for six weeks before use. 

(10) Sterilised soil in storage should be protected from 
reinfection. 

(11) When disease appears after sterilisation, the process 
may not always be at fault. Contaminated water can 
cause reinfection. 

(12) Consult an expert before undertaking sterilisation for 
the first time, and if possible inspect the different 
methods under working conditions. 


WORK OF THE ORDNANCE SURVEY 

Summary of a Paper* read by Colonel-Commandant E. M. 
Jack, C.M.O., D,S.O., Director General of the Ordnance 
Survey, before Section E {Geographical) of the British 
Association Meeting of 1925. 

The Ordnance Survey is the national survey of Great Britain, 
and is responsible for the survey and mapping of the whole 
country. It is unique of its kind, there being no country in 
the world possessing a national survey of anything Hke the 
completeness of ours. 

A complete survey of a country must provide that country 
with a complete series of all those kinds of maps which it needs 
for its ordinary daily work and purposes. Such maps fall into 
the two broad classes called cadastral and topographical. A 
cadastral map shows property boundaries but not necessarily 
ground forms; a topographical map gives a correct repre* 
sentation of all topographical features, including ground forms. 
Great Britain and Ireland have a complete series of cadastral 
and topographical maps. 

The difference may be appreciated by contrast with some 
other countries. France has a fair series of topographical maps 
and she has also a cadastral map, made about 100 years ago, 
never published and never brought up to date. It exists in 
manuscript, in innumerable small sheets and pieces, kept in 
various archives. If you want a large scale map of a property 
in France, you must go and copy one of these old plans, and 
then bring it up to date. Belgium is completely covered with an 
excellent topographical map, but has no cadastral map. 

♦ Ordnance Survey Professional Papers, New Series, No. 10. H.M. 
Stationeiy Office, price 9d. net. 
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Germany, Austria and other countries are in the same con¬ 
dition. Some civilised countries have not even a complete 
topographical map. The United States are slowly mapping their 
huge territory, but are still a long way off having a complete 
topographical maj) and still further from a complete cadastral 
map ; and the same with Canada. 

Contrast this with Great Britain. We have not only a com¬ 
plete series of topographical maps, but the whole country is 
covered with a complete cadastral map on a uniform series, 
published and available to the public at a small cost, and 
systematicaUy kept up to date. Another important point is 
that the whole of these maps, cadastral and topographical, 
large scale and small scale, have the same basis, namely the 
25-inch map, from which all other Ordnance Survey maps have 
been produced by successive reductions and redrawing. 

The 25-inch Map. —The 1/2500, commonly called the 
25-inch map, the scale being 25 inches and a small fraction to the 
mile, is the cadastral map of Great Britain. Strictly speaking, 
it is not a true cadastral map, as it does not show the actual 
property boundaries, these frequently running at a certain 
number of feet from the centre of a hedge or ditch or the face of 
a wall. On the Ordnance Survey, the rule has always wisely 
been observed of confining the detail shown on the map to 
that which actually exists on the ground, and leaving the 
definition of the property boundaries to the lawyers. The 
25-inch map shows all topographical features, i.e., roads, 
railways, rivers, hedges, fences, houses, etc., and the positions 
of all “ bench marks and spot heights ’’; but it does not 
show ground forms except in so far as they may be deduced 
from these heights, A most important feature of this map 
is that it shows areas. Every plot has a number stamped on 
it, and its area in acres and decimals, accurately computed 
to the thousandth part of an acre. This map consists of 
51,456 sheets, each depicting an area of square miles or 
960 acres. It is of interest to note that an acre is represented 
almost exactly by one square inch. 

The B-inch Map. —This map, next in point of size, is reduced 
from the 25-inch and shows practically the same features, but 
omits areas and shows ground forms by contours. It is thus 
both a cadastral and a topographical map. It covers the 
whole country. 
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Small-Scale Maps. —^With these the general public are 
probably more famiUar ; they are, first, the 1-inch, |-inch, and 
J-inch to the mile. These maps are published in colours. They 
show all topographical features, and all hill-forms by either 
shading, contours or layers, or combinations of these methods. 
These maps are suitable for guidance when walking, cycling 
and driving, and they cover the whole country. Finally, there 
are the maps of smallest scale, the 10 miles to the inch, and the 
1/M or about 16 miles to the inch. These are more in the nature 
of wall or general reference maps. 

1/1250 Enlargements and Town Plans. —^Two other classes 
of maps exist, namely (1) enlargements of the 25-inch map, 
which are made to twice the scale (1/1250) to order, and (2) 
town maps. Most towns in the kingdom were at one time 
surveyed on the very large scale of 10 ft. to the mile, London 
being mapped on the scale of 5 ft. to the mile. These maps, 
which show all the minutest details, still exist, but in these 
penurious days they are no longer kept up to date unless the 
town desires it and is willing to pay the cost. 

The Work of the Survey. —The work of a properly established 
survey is to produce the map, to reproduce it and publish it, 
and to revise it. The original survey was completed many 
years ago for the whole of Great Britain. The reproduction 
comprises the drawing, reproduction by mechanical or other 
processes, and printing of the maps. These processes involve a 
great amount of subsidiary work, such as examination, proving, 
checking, correction of errors and so forth. Once produced, the 
map has to be kept up to date or it soon becomes useless. The 
face of the country is constantly changing ; to keep maps up 
to date requires constant and unending work, so that the bulk 
of the active work of the Ordnance Survey is now, and has 
been for many years, that of revising. It is not uncommon at 
the Ordnance Survey to receive letters from infuriated 
tax-payers asking why they have to pay exorbitant prices for 
out-of-date maps, and why incompetent Government 
Departments which do no work are allowed to exist. 

The obvious explanation is that no series of maps can be kept 
continually and completely up to date. Changes are constantly 
taking place, and the time necessary to make corrections and to 
print and publish causes every map to be to some small extent 
out of date before it is printed. If expense were no considera¬ 
tion, and the Ordnance Survey had an unlimited staff, it would 
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be possible to bring out new editions of maps every year or so. 
But the cost of such procedure would be absolutely prohibitive, 
and not in any way justified by the results. On the other hand, 
economy would be served by drastically reducing the staff and 
bringing out new editions every 100 years; but the maps 
would be rendered to a large extent useless. Something between 
these extremes is wanted, and the system on which the 
Ordnance Survey works is to employ a regular staff of men to go 
over the country systematically and revise the 25-inch map at 
intervals. For many years the period of twenty years has been 
taken as the reasonable interval to allow between successive 
revisions of the 25-inch map, but recently severe economies 
have been enforced and the strength of the Ordnance Survey 
reduced to considerably less than pre-war strength, making it 
now about 1,000. This reduction has necessitated a modifica¬ 
tion of policy, and the scheme now is to revise urban districts 
every twenty years and the rest of the country every forty 
years only. As most changes take place in the urban districts, 
the practical effect of the break in the continuity of revision 
will not usually be very serious. Small-scale maps are revised 
every fifteen years. 

It follows from this method of working systematically over 
the country that the date of last revision of the sheets of the 
map must also vary systematically. The man who buys a 
sheet that has just been revised says that the Ordnance Survey 
is a magnificent institution, while he who, living possibly only 
a few miles away, in a region in which the revision is just 
about to be taken up, finds his map nearly twenty years old 
and blames the department as inefficient. 

The revision of the map involves many changes besides 
topographical detail. Areas are all carefully revised and numbers 
given to new parcels ; boundaries of civil divisions are checked 
and verified ; and finally there is the revision of levels. 

Ordnance Survey levels are marked on the ground by ‘‘ bench 
marks ” which are marks made on lasting structures such as 
walls, houses, milestones, etc. On the map the position and 
height of these bench marks are shown, as weU as numerous 

spot heights,’’ that is, points on the surface of the ground, 
the position of which is recorded on the map, but not on the 
ground. In the period between successive revisions the levels 
of the spot heights are often found to have altered a good deal, 
owing to changes in the ground surface; while bench marks are 
found sometimes to have changed owing to settlement, etc,, or 
to have disappeared owing to destruction, reconstruction, etc* 
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A new system of primary levels, covering the whole of England, 
has recently been introduced. This system is based on a new 
and more aecurate determination of mean sea level, and on a 
system of fundamental bench marks fixed by permanent marks 
in solid rock. This system will form a reliable basis from which 
to determine future movements of the earth’s crust. 

The foregoing account gives, in very brief outline, the main 
work of the Ordnance Survey. But there is a very large amount 
of incidental work, the correct delineation of Government 
boundaries—^parish, urban district, rural district, town, 
borough, ward, county, etc.; work done for the Admiralty, 
War Office, Air Ministry, etc.; the research and archaeological 
work; the production of all the geological maps of the 
Kingdom from material supplied by the Geological Survey; 
the supply of men for active survey work in all parts of the 
Empire ; and the training of survey personnel for war. 

Staff of the Survey. —The staff of the Ordnance Survey is 
partly military and partly civil, comprising men of the Royal 
Engineer Survey Companies, ex-Royal Engineers who remain as 
civilians on the Survey until retirement, and civil assistants 
who have not been through the Army. The Survey is organised 
as a Headquarters at Southampton, and four Field Divisions at 
Edinburgh, York, Norwich and Bristol, in which the actual 
field work and drawing of the large-scale revision is carried 
out. A fifth Field Division, which is concerned with levelling 
operations, is located at Southampton. The actual state of 
revision at the present time is that the 25-inch map has been 
revised once, and the second revision (begun in 1906) is now 
in progress. The 1-inch map of Great Britain has been revised 
twice, and the third revision, begim in 1916, is now going on. 

Historical. —^The Ordnance Survey is so called because 
when it was first formed as a concrete body it was under the 
Master General and Board of Ordnance, and the name has been 
retained. From 1791 to 1841 the headquarters of the Ordnance 
Survey were in the Tower of London. In the latter year the 
offices of the Survey were destroyed by fire, and the Depart¬ 
ment was then transferred to Southampton, where there 
happened to be some barracks under the control of the Board 
of Ordnance. 

The Survey owes its origin to the needs of the soldier. The 
first systematic mapping of the Kingdom began after the 
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rebellion of 1745, when a sketch-map of the Highlands of 
Scotland was put in hand by two officers, Watson and Roy. 
That map was interrupted by the French wars ; but the idea 
was kept in mind, and in 1783, at the suggestion of the French, 
a triangulation was initiated with the object of establishing 
the relative positions of London and Paris. This triangulation 
formed the beginning of the great Primary Triangulation of 
the British Isles. The Ordnance Survey as such may be said 
to have been formally established in 1791, when the officers 
and men then employed under the Board of Ordnance were 
given special pay. The original idea was to produce a small- 
scale map (1 inch to the mile) only, and the first sheet of that 
map was published in 1801. In 1824 the Government authorised 
a 6-inch map of Ireland, and this date is also remarkable for 
the formation, by order of the Duke of Wellington, of the first 
three Survey Companies of Royal Engineers. The decision to 
make a 26-inch map for the whole Kingdom was made in 1863. 
The 26-inch map of Scotland was completed in 1882, and of 
England in 1895. 

We owe a great debt to those countrymen of ours who made 
the big decision to embark on a complete and comprehensive 
survey of the Kingdom. It showed great wisdom and foresight 
on their part, for the history of other countries shows only too 
much how neglected this subject usually is—^no comprehensive 
scheme is made, and surveys of the cadastral kind are left to be 
made piecemeal and in patch work. Our forefathers laid the 
foundations of this great national undertaking truly and well, 
and on that foundation has been erected an edifice which we 
may truly say, without boasting, is an example to the world. 


LIME SURVEY IN THE WEST MIDLAND 
COUNTIES 

DbYSDALE TUEtTBB, 

Ministry of Agricvlture and Fisheries. 

Ihtroductioil* —^That the practice of liming the land has 
fallen into abeyance in many districts is shown by the disused 
kilns to be foimd scattered over the countryside. Evidence 
points to the fact that the farmers of a former generation used 
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very heavy dressings of lime at regular intervals, but these, 
unfortunately, were not always applied when there was a 
sufficient balance of other manures in the land, and con¬ 
sequently second and third dressings of lime or chalk in these 
cases did not give the results that were expected. Again, the 
introduction and common use of artificial manures, some of 
which were compounds of lime but not containing lime in the 
farmers’ sense, led to these being used in many cases to the 
displacement of liming proper. 

During the war the practice of liming revived to a certain 
extent, but, with the return to normal conditions, and the 
falling off in prices, the quantities used have again diminished, 
and kilns, which had become active for a short period, have 
dropped out of use. 

Experts, dealing recently with the question of liming, 
have issued a warning that many soils now in cultivation are 
keeping up their fertility on the reserves of lime dressings 
applied during the last century, and when these are exhausted, 
the producing power of the land will be limited until the 
balance is again made good. On the other hand, the more 
progressive farmers and producers, especially in certain areas 
where soils are naturally deficient, recognise the importance of 
maintaining the lime content of their land, and are fully aware 
that, unless this is attended to, they will be unable to obtain 
full crops. One of the chief causes, however, why more lime 
is not used at the present time is the cost of the material, which, 
with the carriage, has increased very considerably since 1914, 
the price in some cases having risen over 100 per cent. Growers 
state definitely that if supplies could be obtained at more 
reasonable prices, greater quantities of lime would undoubtedly 
be used in many counties. This is a matter of vital importance 
to the agricultural industry, and in practically all statements 
of policy recently put forward by various bodies attention is 
drawn to the matter. 

The question of utilising local deposits of limestone for 
dressing the land has also attracted much attention, and 
cases have been cited* where lime has been burnt locally for 
use on the farm at a figure approaching 10s. per ton. In this 
connection, the Ministry has made inquiry lately in the West 
Midland counties to ascertain from what sources the existing 
lime supplies were obtained, and also whether it would be 

* A. G. R\iston, D.Sc. ; “ Lime Burning on a Yorkshire Farm.” 
This JOTJBNAL, November, 1924, p. 738. 
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possible, from an economic point of view, to open up any local 
deposits for the benefit of agriculturists. The information 
thus obtained, with the assistance of the agricultural organisers 
on the spot, was of distinct interest, and the position revealed as 
to the practices in vogue and the facilities for obtaining 
supplies in the various areas would seem worth recording. 

Herefordshire was the first county in which investigations 
were carried out, and considering all the conditions, there would 
appear to be few counties more favourably placed than this for 
utilising local supplies of lime to meet the needs of its farmers. 
As regards the soils of Herefordshire, it must be remembered 
that nine-tenths of the surface of the county lies on the Old 
Red sandstone formation (Devonian), the lower beds of which 
contain deposits of limestone known as “ comstones.** Out¬ 
crops of Silurian and Carboniferous limestones also appear on 
the borders of the county in various spots, and in these cir¬ 
cumstances no farm in the county is very far distant from some 
supply of lime. Disused kilns, where lime was formerly burnt, 
are to be found all over the area, especially along the valley of 
the Dore, which runs up past Vowchurch, and also in the 
vicinity of the Woolhope Valley, south-east of Hereford. In 
the Dore Valley, Mr. J. L, Yeomans, a well-known Hereford¬ 
shire farmer, of Wilmaston Court, Petcrchurch, has recently 
re-opened a disused kiln on his farm adjoining a quarry in the 
“ comstone,” which bums a very pure lime suitable for 
agricultural purposes. The kiln is situate at the top of the 
hill on the northern side of the valley, and the cost of fuel and 
hauling to this spot is a considerable item. From figures kindly 
supplied by the owner, it would appear that the actual cost of 
production, including quarrying, fuel, labour, road repairs, 
upkeep of plant, explosives, interest on capital, etc., comes 
to about 20s. per ton of lime burnt. As Mr. Yeomans usually 
burns more lime than is needed for his own requirements, he 
allows his neighbours to draw the surplus at a price slightly 
above the cost of production. | It is of interest to note that 
other owners of disused kilns in this district also expressed in 
conversation their willingness to re-open the kilns for 
the benefit of the adjoining farmers, provided that they were 
given some guarantee against loss on the capital outlay 
involved. 

In the Woolhope Valley, in the neighbourhood of which 
Silurian limestone crops out, further disused kilns are to be 
found which once were in active operation. Hops are grown on 
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some of the soils in this valley, and a readily available supply of 
lime on the spot would be a boon to farmers in the vicinity. 
This spot is of easy access also to the sandy soils in the Boss 
district, which badly need lime for their successful working. 
The Carboniferous limestone, which appears in the southern 
portion of the county, also provides another supply of limestone 
of high quality which might be crushed and ground or burnt 
for agricultural use as circumstances required. Herefordshire 
would, therefore, seem particularly favourably situated for 
utilising its local supplies of lime, and if some scheme could be 
propounded whereby the initial risks and questions as to finance 
for a start could be overcome, there seems every prospect 
that as farmers recognised the advantages of cheap supplies of 
lime at their doors, the schemes would become self-supporting 
and fresh deposits would be opened out. 

The Lime Position in Shropshire. —In this county the surface 
falls into two well-defined areas: (a) the northern Triassic 
“ plain,” which passes through the county from east to west, 
the arable soils of which are highly farmed and are generally 
very deficient in lime ; (6) the southern and western portions of 
the county, M'^hich are undulating in character and largely 
devoted to grass and stock-rearing. The older rocks occur in 
this latter area, including the Silurian, which in places gives rise 
to hill ranges, as in the neighbourhood of Wenlock, and there is 
a plentiful supply of limestone. Owing to the nature of the 
farming, liming is not practised to any extent in this portion 
of the county. In the “ plain ” area of the northern portion of 
the county, practically no deposits of limestone are to be found 
suitable for conversion into lime, and this district is therefore 
dependent on rail-bome supplies brought from a distance. 

It will thus be seen that the question of liming in Shropshire 
really resolves itself into finding a good supply of pure rail- 
borne lime for the plain ” area in the north and cast, where, 
as stated, there are practically no natural deposits of limestone 
to bum. In this connection, it is interesting to note that there 
'is an almost inexhaustible supply of good limestone (Car¬ 
boniferous) in the neighbourhood of Oswestry and also at 
Chirk, just over the Welsh border, which is of easy access to the 
plain area both by rail and canal. There are also good supplies 
of limestone (Wenlock) available from the quarries along 
Wenlock edge. In these circumstances it would seem to be to 
the advantage of farmers to form contracts, through their 
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associations or trading societies, for supplies of lime from 
these sources, where the operations are carried out on a large 
scale and the labour of hauling and burning is reduced to a 
minimum. In south and west Shropshire, as already stated, 
the question of liming is not so important, although in special 
cases, as in the vicinity of Craven Arms, where a certain 
amount of land is under the plough, it might be a feasible 
proposition to open up and bum one or more of the local deposits 
of limestone for the benefit of adjoining farmers, as has been 
done on the Delbury Hall Estate. 

Other (Jounties in the West HKdlands include Somerset, 
Stafford, Gloucester, Warwick and Worcester, and the Ume 
problem, especially in those districts where the soils are 
naturally deficient in lime, and local deposits of limestone 
suitable for burning are not always handy, seems to resolve itself 
into the question of obtaining a good rail-borae supply from 
the nearest source. Where there are up-to-date works, centrally 
situated, as in Somerset and Gloucester, inquiries seem to 
show that supplies can be obtained from these sources at more 
reasonable figures in present circumstances than if attempts 
were made to open up and burn local deposits on a small scale. 

Where the sources of supply, however, are at a distance, the 
rail rate, added to the cost of the material, in many instances 
makes the price excessive to farmers when delivered at the local 
stations, and this naturally tends to restrict the use of lime on 
soils where it is really required. To obtain some relief in these 
cases, the best line of action would seem to be for farmers to 
bulk their orders and thus obtain special terms through their 
associations. This has been done to a certain extent in some 
of the counties referred to, but it is always difficult to get 
farmers to take the initiative in these matters. On the other 
hand, in the more remote districts of some of the counties named, 
where rail facilities are bad and a deposit of limestone exists, 
it would probably be a paying proposition for two or three 
farmers to combine together to open a disused kiln for their 
mutual benefit, but in such cases the initiative must come from ^ 
the farmers themselves, who are to benefit by such a scheme. 

In conclusion, it may be noted that the Bath and West and 
Southern Counties Society, aided by the Advisory Staff of 
Bristol University, are carrying out certain tests with the 
object of ascertaining whether local deposits of limestone can 
be profitably crushed on the spot for the benefit of landowners 
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and farmers who wish to lime their land. For this purpose, 
trials are being arranged with certain types of crushing 
machines, and it will be of interest to follow the results of these 
experiments. 


METEOROLOGY AND AGRICULTURE 

W. R. Black, B.Sc., 

Ministry of Agriculture and Fisheries. 

Climate, definable as the average of meteorological conditions 
over a long term of years, has a predominant infiuence upon 
agricultural production. As crops differ in their individual 
demands for warmth, rainfall, and sunshine, so an excess 
or deficiency in the requisite quantities of these essentials 
causes injury and possibly complete failure. Not less important 
than the requisite seasonal quantities of these meteorological 
elements is their incidence in the life of crops, since as a 
general rule there are critical periods or stages in growth at 
which certain quantities of rain, simshine, or warmth are 
particularly necessary. Climatic conditions are often 
found in “ zones,’’ the effect upon vegetation being most 
clearly exemplified in continental regions, such as North 
America, with its cotton, maize, and wheat belts. In England, 
as a result of the climatic differences, corn crops are found 
mainly in the eastern and grassland in the western counties. 

In addition to their direct action upon crops, meteorological 
elements have an indirect influence, bearing chiefly upon 
cultural operations and upon the pests and diseases to which 
crops are subject. Obviously, if ploughing, seeding, and 
harvesting operations have to be undertaken when weather 
conditions are adverse, the chances of a successful crop are 
lessened. Temperature and humidity at various periods in the 
life history of insect and fungus pests are all-important to the 
development of these pests, the effect being, accentuated if at 
the same time the weather conditions adversely affect the 
growth of the host crops or bring them to a susceptible state 
at the* right moment from the point of view of attack. The 
weather, also, indirectly influences crop growth through its 
effect on the soil, rainfall above a certain amoimt leading to 
the washing away of plant nutrients. 
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To a limited extent it is possible to modify climatic influences 
locally, e.gf., by draining marsh land ; by cutting down forests ; 
by irrigation to counteract deficiency in rainfall; and by the 
use of smoke screens, artificial heat or flooding to guard against 
frost. Certain crops, also, such as glasshouse crops, can be 
grown profitably under artificial conditions that make them 
almost independent of climate. In general, however, it is true 
to say that there is no possibility of so changing climate as to 
render it more suitable to particular crops. Such crops and 
their varieties must be chosen, and farming operations so 
ordered, therefore, as best to support the existing climatic 
conditions. 

Use o! Meteorological Observations in Practical Agriculture.— 

The crops and operations customary in any given district 
have been adopted, presumably, after long experience based 
on past successes and failures. It is impossible, however, to 
be certain that such crops and operations are indisputably 
the best, because one cannot be sure that all alternatives 
have been tried, a consideration which gains in importance 
when it is remembered that modem agricultural science is 
ever placing fresh discoveries before the farming public. The 
practical man should know within a reasonably short time 
what farming practice can be adopted, what new crops can 
be grown, and which of the discoveries made by research 
institutes can be put into operation in his own particular 
case with chances of success. As a recent example may be 
cited the introduction of the sugar beet crop, in the case of 
which the weather conditions which favour good yield and 
quality must be known and compared with those obtaining in 
a district in which its introduction is contemplated. 

Careful and detailed data relating to meteorological 
conditions experienced throughout the life of crops, and their 
effect on growth, are thus required if new agricultural practices 
and the results of agricultural research are to be given their 
full value. 

Use of Meteorological Observatioiis in Agricalinral Besearch. 

—^A study of meteorological conditions is necessary for the 
carrying out of research. The plarU breeder, for example, 
desires to know the critical stages in a plant’s growth so that 
he may breed varieties with characteristics that will render 
them more resistant at those critical periods (whether to 
direct adverse weather conditions or insect and pest attacks), 
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or characteristics that will predispose those critical periods to 
occur at times when weather conditions are likely to be 
favourable. An outstanding example of fitting a crop to 
climatic conditions is afforded by the breeding of “Marquis’* 
wheat in Canada ; this wheat matures a few days earlier than 
standard varieties grown up to the time of its introduction ; 
these days were critical days, however, and the wheat could 
be grown in districts with a risk of earlier winters, so that a 
great expansion of the area under the crop in that country 
resulted. For the same reason “Marquis*’ escapes much of 
the rust which used to ravage “ Red Fife ” and its other 
predecessors. 

The worker on soils and manures desires to know how, with 
any given soil, the effect of manures both on yield and quality 
of crop varies with meteorological conditions, so that he may 
give advice to the practical farmer in accordance with the 
weather experienced and that to be expected from a study of 
foregoing seasons. Thus from a study of soil and weather the 
soil worker may be able to advise that a dressing of nitrogenous 
manure applied for wheat in winter will need to be repeated 
in spring ; that with the prospect of a large spring rainfall 
muriate of potash can be equally well applied to potatoes as 
sulphate of potash ; that, as the summer is wet, basic slag 
may be applied with every prospect of increased keep from 
pastures in the autumn. 

The soil 'physicist desires to know the effect of meteorological 
factors on those soil conditions (e.gr., soil moisture, plasticity, 
cohesion, etc.) on which soil tilth depends, so that he may 
assess the relative efficiency of different cultural operations, 
both from the practical and economic aspects. He also needs 
this information to supplement and check his laboratory 
investigations on the physical properties of soils. 

Apart from its intrinsic value to soil science, this knowledge 
is of the greatest importance to the agricultural engineer^ as 
it enables him to base his implement designs on definite 
information in place of empirical observations. Detailed local 
data regarding rainfall, humidity, temperature, sunshine, and 
wind are directly of value to the agricultural engineer in 
investigations of the use in agriculture of water and wind 
power and of dr 3 ring apparatus. 

The plant pathologist is concerned with the effect of climatic 
conditions on insect and fungus pests in order that control 
measures may be devised, and, as a result, and with observa- 

x2 
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tions of meteorological conditions at any place and time, 
practical growers may be advised as to the necessity, or 
otherwise, of adopting these measures. The value of observa¬ 
tions on the effect of weather on outbreaks of epidemic diseases 
of plants is shown by work in Europe and America. In Franco 
and Italy it has been found possible, by careful meteorological, 
crop and pest observations, successfully to forecast outbreaks, 
and an organisation has been set up both at Montpellier and 
at Turin for the pmpose of warning growers when to spray. 

Considerations such as the foregoing show how necessary 
it is for the advancement, both of the practice and science of 
agriculture, that careful and detailed meteorological observa¬ 
tions should be carried out concurrently with observations on 
the growth, yield, and quality of crops, their response to 
manures, their resistance to attacks of insect and fungus 
pests, etc. 

Use of Meteorological Observations in Forecasting Yields — 

Observations of meteorological data, on the one hand, and of 
crop data on the other, may prove to be of value, among 
other purposes, for that of forecasting yields of crops. 
Statistical methods have been evolved whereby, given sufficient 
data of both kinds, the two can be correlated and the effect 
of meteorological elements, singly or in combination, on the 
crop yields ascertained. It may therefore be possible in 
future, by using the meteorological data collected in any 
season and applying ‘‘ correlation coefficients,” worked out by 
statisticians, to estimate the probability that the crop yield 
will be above or below a certain amount. This aspect of 
agricultural meteorological work is the one above all others 
that has made a special appeal abroad. The value of forecasts 
is likely to be increased proportionately to the length of time 
that they can be made in advance ; the date at which they 
can be made depends, of course, largely on the times of critical 
periods in the crop’s life. One aspect of crop weather fore¬ 
casting, which has received some attention in the past, is that 
of weather cycles or periodical repetition of weather conditions; 
such cycles are stated to have been discovered, and the 
search for fresh ones is being pursued. Other things being 
equal, repetition of meteorological conditions may be expected 
to lead to reproduction of agricultural phenomena. 

Agricultural Meteorological Work Abroad. —This country 
has hitherto been very much behind others, notably Russia, 
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the United States, and France, in the study of agricultural 
meteorology. A Bureau of Agricultural Meteorology was 
established in Russia as far back as 1894 for the organisation 
of agricultural and horticultural meteorological stations to 
determine the relation of weather to crop production, and 
by 1912 observations were kept at eighty-one experiment 
stations. An Agricultural Meteorology Division of the United 
States Weather Bureau was formed in 1916 for the purpose of 
organising agricultural meteorological stations at the chief 
agricultural experiment stations of the country. A similar 
scheme was begun in Canada in 1916. Stations on the Russian 
plan have been established quite recently in Italy. In France 
an “ Agricultural Physics and Meteorology ” service was 
established in 1912, and when, in 1921, the new French agri¬ 
cultural research organisation was set up, agricultural physics 
and meteorology stations were made an integral part of this 
organisation ; much practical use has been made in France 
of work in which meteorological data have been related to 
outbreaks of plant diseases. In Hungary and Japan agricultural 
meteorological organisations have been set up with the express 
task of furnishing forecasts of crop yields. In Brazil an 
agricultural meteorological service was formed in 1921 ; 
agricultural meteorological stations have been established in 
that country both at agricultural experiment stations and at 
climatological stations. 

Agricultural Meteorological Work in this Country.— Except 
for isolated pieces of research on, for instance, the correlation 
between the weather and the yield of wheat, by such investi¬ 
gators as Mr. R. H. Hooker and Sir Napier Shaw, and work 
by Dr. R. A. Fisher on the effect of weather on the yields of 
the experimental plots at Rothamsted, no serious attention 
was given in this country to agricultural meteorology until 
1922 ; in that year a committee, appointed by the Agricultural 
Research Council, under the chairmanship of Sir Thomas 
Middleton, suggested that studies of three types should be 
encouraged in this country, viz. :— 

(1) General studies of the correlation between weather and crops in 
a particular area, by examination of tlie data relating to crop 
yields and meteorological conditions in tlmt area over a number 
of years, with the object of increasing tlic accuracy of crop 
estimates. 

(2) The organisation by the Ministry of Agriculture on a imif(»rm 
plan of the collection of observations on the state of crops 
(autumn and spring sown cereals, root crops, potatoes, grass, 
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and horticultural crops), and the incidence of insects and fungi, 
accompanied by meteorological observations at agricultural 
experiment stations in all parts of the country. 

(8) The carrying out of special intensive studies of the reaction of 
crops to weather. 

The committee’s recommendations were adopted by the 
Agricultural Research Council, and a conference of represen¬ 
tatives of education and research, under the chairmanship of 
Sir A. D. Hall, drew up a scheme to carry out the committee’s 
second recommendation. 

The British Agricultoral Meteorological Scheme —The 
following are particulars of this scheme, in which the Ministry 
of Agriculture, the Board of Agriculture for Scotland, and 
the Meteorological Office are jointly concerned. Twenty-three 
agricultural meteorological stations have been set up at the 
following places : Craibstone, Boghall (Scotland, E.); Cockle 
Park, Houghall, Osgodby (England, N.E.); Sprowston, 
Cambridge, Rothamsted, Chelmsford (England, E.); Sutton 
Bonington, Wellington, Worcester, Oxford (Midland Counties); 
Wisley, East Mailing, Wye, Long Sutton (England, S.E.); 
Newton Rigg, Aber (England, N.W.); Aberystwyth, Long 
Ashton, Newton Abbot, Gulval (England, S.W.). These 
stations are shown in the map on page 327. The stations are 
situated at agricultural research institutes, agricultural colleges, 
crop testing stations, or county council farm institutes. The 
observations taken are of four kinds : (1) meteorological, 
(2) agricultural, (3) horticultural, (4) phonological. 

Meteorological Observations. —^All the stations take the 
meteorological observations; these are maximum and 
minimum air temperature, from which mean and “ accumu¬ 
lated ” temperature is computed; rainfall; sunshine; soil 
temperature (2 ft., 8 in., 4 in.); humidity (dew point and 
relative humidity); wind ; and general weather observations. 
These observations are taken once daily, at 9 a.m. G.M.T., 
with the exception of humidity and soil temperature, the data 
regarding which are taken three times daily, at 9 a.m., 
3 p.m., and 9 p.m. 

In addition, certain stations (e.g., Rothamsted and Cam¬ 
bridge), which have been equipped with self-recording 
instruments, take the meteorological observations in greater 
detail. These centres are engaged in researches directed 
tc wards improving the reliability and usefubess of the routine 
observations. 
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Agrieultmal Observations. —^Most of the stations take 
observations on agricnltnral crops for correlation with the 
meteorological data. These observations are taken on selected 
fields in the neighbourhood of the meteorological station, and 
relate to the same varieties of crops each year. Those specified 
so far are as follows :— 

Corn Crops (Wheat, Oats, Barley).—Variety, soil cliaracteristics, 
previous cropping, manuring, cultural operations, date of sowing, 
date of appearance above ground, date of breaking into ear, date 
of flowering, date of harvest, the yield per acre of corn and straw 
and the bushel weight; attacks of diseases and pests. (A pheno¬ 
menon between the date of appearance above ground and the 
date of breaking into ear is to be specified later. In the case of 
oats this intermediate stage is when the majority of plants in the 
field show four leaves.) 

Root Crops (Turnips, Swedes).—Variety, soil characteristics, 
previous cropping, manuring, cultural operations, date of sowing, 
date of appearance above ground, date of breaking into rough 
leaf, yield per acre (tops and roots separately), attacks of diseases 
and pests. 

Grass (Meadow Hay).—Soil, manuring, cultural operations, 
date of flowering of (a) sweet vernal, (b) perennial rye grass, date 
of cutting, yield per acre of hay ; attacks of diseases and pests. 


Crop Testing Stations. —In the case of agricultural crop 
observations, the agricultural meteorological scheme has been 
combined with a scheme for the testing of varieties of farm 
crops. Under the latter scheme, six stations have been 
established in different climatic districts of the country for 
the purpose of testing the yields of new varieties of cereals, 
roots, etc., in comparison with standard varieties for those 
districts; at such stations it is obviously necessary to take 
full and accurate measurements of the meteorological con¬ 
ditions under which the crops grow, in order, if the new 
varieties fail, to ascertain whether, and which, meteorological 
conditions are unfavourable to their growth, or, if they 
succeed, to be enabled to recommend them to growers under 
certain meteorological conditions. 


Horticultural Observations. —Twelve stations take observa¬ 
tions on horticultural crops for correlation with meteorological 
data. These stations are classed as either principal or secondary, 
according to whether special plots are set aside for the purpose 
of observations or not. Special plots of peas are kept by both 
principal and secondary stations. Special plots of fruit are 
kept by principal stations; at secondary stations existing 
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trees and bashes are used for the purpose of observations. 
The special plots consist of:— 

(1) Apples (Worcester and Bramley’s Seedling).— Four bush trees of 
each variety. On Doucin (Type 2) stock with 2 ft. legs. 

(2) Plums (Victoria).—Four half-standard trees. 

(8) Blackcurrant (Boskoop Giant).—^Ten bushes int(‘r-planted. 

Trae stocks of these varieties are supplied from the East 
Mailing Research Station. The observations on these and on 
peas are as follows :— 

Apple (Worcester and Bramley's Hoedhng) SAidPlum (Victoria).* - 
Date of flowering, duration of blooming season, date of June 
drop, date on wlxich the bulk of the fruit is ripe, crop from each 
tree, attacks of diseases and pests, duration of defoliation period, 
shoot growth. 

Blackcurrant (Boskoop Giant).—^Date of blossoming, date when 
all currants are fully ripe, crop from each bush and total weiglit 
of fully ripe currants, duration of defoliation jx^riod, number of 
“ big buds ” during first week in January, attacks of diseases and 
pests. 

Peas (Grad us). Date of appearance above ground, height of 
peas at intervals of seven days, date of first o})(‘n flower, date 
when first picking would be possible, ave rage height of yilants at 
completion of growth, volume of dry peas liarvested, attacks of 
diseases and pests. 

Fruit Testing Stations.—In the case of horticultural crop 
observations, this scheme has been combined with a scheme 
for the testing of new varieties of fruit trees, under which 
stations are being established in different climatic districts of 
the country ; this scheme is a counterpart of the crop testing 
scheme which has been explained above. 

Phenological Observations.*—In addition to the observations 
on plant growth and plant pest appearance, required under 
the agricultural and horticultural parts of the scheme, various 
stations have responded to an invitation to collect additional 
phenological observations : these observations are the date 
of flowering (or other growth stage) of any or all of 21 
wild plants, shrubs, and trees. The observations are made 
year after year on the same bush, plant, or association of 
plants, growing under average conditions (f.e., not very 
sheltered or very exposed), well established. In selecting the 
plants to be observed, preference is given to species growing 
in the neighbourhood of stations where observations under 
the Agricultural Meteorological Scheme are being recorded, 

* Phenology is tliat branch of meteorology which treats of climatic 
influences on certain recurrent phenomena of animal and vegetable 
life. 
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and which are familiar to farmers and, possibly, to other 
individuals. 

It may be explained that the effect of all the meteorological 
elements making up the character of the season can be 
expected to be summed up in such plants as have been 
selected : these plants may be termed indicator plants, and 
they show whether the season is early, normal, or late. 
Observations of this kind have been summed up in the United 
States in a “ bio-climatic law ” of latitude, longitude, and 
altitude, to the effect that the climatic variation in plant 
development is some four days to each degree of latitude and 
to each five degrees of longitude, and to each 400 feet of 
altitude, the phenological dates being later northward, east¬ 
ward and upward in the spring and early summer, and 
the reverse in the late summer and autumn. Good use has 
been made of these phenological observations in regulating 
farming operations and in combating pests (e.f/., Hessian fly). 

In addition to the data specified above, diaries are kept at 
the stations for the purpose of recording day by day the 
observer’s own impressions of the effect of weather on crops. 
When the material (meteorological and biological), collected 
under the Agricultural Meteorological Scheme, is available in 
satisfactory form for a sufficient length of time, arrangements 
will be made for it to be subjected to rigorous statistical 
examination with the object of determining the effect of 
meteorological conditions on the growth of crops. It is hoped, 
also, to place freely at the disposal of investigators interested in 
one or more of the various aspects of the work, all the material 
available. During the time that the scheme has been in 
operation, monthly reports have been issued summarising the 
data collected at the various stations, and copies of these 
reports may be obtained free on request from the Ministry 
of Agriculture and Fisheries. It is further hoped that the 
observers at the different stations will keep in mind the 
objects for which the observations are made, and utilise them 
whenever opportunity occurs in their own districts. Excep¬ 
tional occurrences, like long droughts, heavy floods, unusual 
lack of sunshine, etc., must express themselves on crops and 
stock, and may produce effects after long intervals that an 
ordinary monthly comparison will not disclose. There is also 
the question of the recovery of crops from adverse conditions, 
which cannot very well be scheduled but may be of real 
importance and interest to those who are in daily touch with 
the facts. 
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The agricultural meteorological scheme of the Ministry is 
in the charge of a committee, of which representative 
meteorologists and agricultural biological and statistical 
workers are members.* 

Effect of Weather on Animals. —The writer has failed to 
discover that much attention has yet been paid, in foreign 
agricultural meteorological schemes, to correlating the 
meteorological data available with data relating to animal 
husbandry. Climate has obviously been as important in 
determining the fauna of various districts as it has the flora. 
Obviously, crops have an important influence on the animals 
feeding on them, so that climate will affect animals indirectly 
through crops. It must, also, have a direct influence. 
Temperature and humidity, necessarily, have considerable 
effect on the health of animals and on the pests to which they 
are subject. Temperature must affect the rationing of animals 
for the production of meat and milk, and w^eather conceivabty 
affects the composition of milk ; the effect of sunlight, even, 
has to be considered in connection with the feeding of animals. 
And, as regards breeding questions, it seems that meteorological 
conditions influence fertility (at least of sheep) ; and artificial 
lighting (quite apart from effects on health and rationing) 
may also influence fecundity. The effect of meteorological 
conditions on the animal husbandry of the country appears 
therefore to offer a wide field for study. 

Note. —No attempt has been made in this article to deal with 
the supply of weather forecasts to farmers ; a special leaflet on 
this subject (The Weather and the Farmer) may be obtained free 
on application to the Ministry of Agriculture and Fisheries. 


The writer desires to express his indebtedness to members 
of the committee for their kindness in penxsing and making 
suggestions regarding this article. 


♦ The committee is composed of : Sir Napier Shaw, F.R.S. (Chairman), 
Sir Thomas Middleton, K.B.E., C.B., etc.. Prof. V. H. Blackman, 
F.R.S,, Mr. R. Corless, M.A., Dr. R. A. Fisher, M.A., Mr. J. C. F. 
Fryer, M.A., Mr. R. H. Hooker, M.A., Mr. R. G. K. Lempfert, C.B.E., 
Mr, H. G. Richardson, M.A., B.Sc., Mr. H. V. Taylor, A.R.C .S., 
Mr. W. R. Black, B.Sc. (Secretary). 
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TRIALS OF TAR-DISTILLATE WASHES IN 
EAST ANGLIA 

F. R. Petherbeidqe, M.A., and W. A. R. Dillon 
Weston, B.A., 

School of Agricvliure^ Cambridge. 

The introduction into this country of the so-called “ car- 
bolineum ” water washes has brought about a big change in 
the routine spraying of orchards ; it is, indeed, the most 
important addition to our knowledge of the control of fruit 
pests that has been made for some time. The term 
‘‘ carbolineum ” is somewhat misleading, as the name has been 
used for a number of years to describe certain proprietary 
wood preservatives. In Technical Methods of Chemical Analysis, 
Vol. ir, Pt. II, pp. 833-834, G. Lunge and C. A. Keane give the 
following information concerning it:— 

“ Carbolineuiri ” is the name given to an oil which is used for 
painting on wood to protect it from rotting, and recently, also, for 
protecting trees. It consists of heavy coal tar oil, so-called green 
oil (filtered anthracene oil), to which small quantities of other 
woo(i preservatives are sometimes added, such as zinc chloride 
or resins. It is usually of a brown colour, but it is occasionally 
specially coloured by the addition of aniline dyes soluble in oil. 
“ Carbolineum Avenarius ” (trade mark) is a product manu¬ 
factured by K. Avenarius (Gorman Patent 46021) by the action of 
chlorine on the oil. “ Carbolineum ” is often imitated by sub¬ 
stituting other mineral oils, even oil tars, which do not, however, 
exci't. so pow^c^rful a x)reHeivative action as anthracene oil. 


According to Holde (Mineraldle und Fette, 1905, p. 397), the 
oils described as carbolineum for impregnating wood are, as a 
rule, greenish black, heavy, coal tar oils. . . . 

The commercial varieties of carbolineum possess the 
following properties :— 

Ordinary 

Carbolineum commercial 

Avenarius carbolineum 


Specific Gravity at 15° C. .. .. 1128 

Distillation begins at .. .. (over) 200° C. 

Distillation up to 200° C. Vol. per cent. 0 

„ „ 200° C. to 230° C. „ 0 

„ „ 230° C. to 270° C. „ 10 

Residue .. .. .. ,. .. Oil 


1 075/M30 
200°/270°C. 
Traces 
4/5 
2/16 
Oil 


Ordinary carbolineum is imsuitable for spraying fruit trees, 
but, during the last two or three years, a number of winter 
washes (sometimes known as carbolineum washes) have been 
made from tar distillates and placed upon the market. These 
washes would be better named tar-distillate washes. In conse- 
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quence of the large number of these proprietary tar-distillate 
winter washes that are now being manufactured, the grower is 
faced with the great difficulty of deciding which of them to 
use. Since it is obvious that a range of similar articles manu¬ 
factured by different firms and under varying conditions may 
not all approach the same standard of uniformity, we have 
tested a number of the best known of these various washes. 
The following experiments were carried out in conjunction 
with county organisers to compare these washes:— 

Experiments in Cambridgeshire: Series /.—Carried out 
in conjunction with Mr. A. T. Paskett, Horticultural Superin¬ 
tendent for Cambridgeshire. In this series, an orchard, kindly 
lent by Mr. W. Unwin of Histon, was sprayed on February 12, 
1925, with eleven proprietary winter washes, which were 
“ Carbokrimp,” * Chafers No. 1 Winter Wash,* Taline Tar Oil 
Winter Wash,* “ Mortegg,” * and seven other washes which we 
labelled A, B, C, D, E, F, G. A headland pump, working two 
nozzles adjusted to give a coarse spray, was employed. 

There were throe rows of plums and three of apples, arranged 
as follows :— 

“Rivers” Plum, “ Phi vers ” Heedliiig Apple, “ Allington ” 
Pippin (this variety for lialf the length of the row, tlio remainder 
being “Jolly Miller”), “Stirling Castle,” and two rows of 
“ Vietoria ” Plums, 

There were fifteen plots, each plot being two trees dec}> 
across the six rows mentioned above, or twelve trees per plot, 
except in two cases where the plots contained three rows of 
trees. Ap})roprjate controls were left. Observations were kept 
on these plots throughout the season and estimations of the 
amount of leaf curl caused by aphides and the damage caused 
by caterpillars were made. 

Beside these estimations, an analysis of the insect population 
of the trees in the various plots was made in May. This was 
done by holding a beating tray underneath the trees as they 
were jarred and shaken. The approximate numbers of the 
various pests present on the tray were then tabulated. In 
Table I, Col. i, will be found the percentage of leaves curled 
by aphis on trees sprayed with the various washes. 

Eqieriments in Essex : Series II, —Through the kindness 
of Messrs. W. Seabrook & Son, Ltd., Mr. R. Hart, the Instructor 

* Permission has been obtained, from the firms supplying those 
washes, to publish the results. 
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in Commercial Horticulture for Essex, was enabled to carry 
out a somewhat similar trial. This consisted in the application 
of six washes on February 26-28:—Carbokrimp, Mortegg, 
and A, B, D, and G. The general arrangement of this series 
was as follows :— 

In the block of trees taken there were ten rows, all apples, 
the varieties being “Cox’s Orange Pippin” (6 rows), “ Worcester 
Pearmain ” (4 rows), “Devonshire Quarrenden ” (one row). 
Only the alternative rows were sprayed, the intervening rows 
serving as efficient controls, and ensuring that there was no 
risk of one spray being accidentally blown upon trees sprayed 
with another wash. Observations and estimates were made 
by Mi\ R. Hart and Mr. H. Fraser, from April 9 to May 11, 
1925. 

One mark was recorded for a small amount of aphis or 
caterpillar ; two marks where aphis or caterpillar were easily 
found ; three marks where the tree was badly infected with 
either aphis or caterpillar. The caterpillar figures refer chiefly 
to winter moth caterpillars and not Tortricids. The results 
are tabulated in Table I, Col. ii, for aphis damage, and Table II 
for caterpillar damage. 

Experiments in the Isle of Ely: Series IIL —^This series 
was carried out by Mr. W. G. Kent, Horticultural Superin¬ 
tendent, Isle-of-Ely County Council, in an orchard kindly lent 
by Mr. A. Shuker. The following tar-distillate washes were 
applied on January 26 :—Carbokrimp, Mortegg, and washes 
C, G, and H. Two rows of “ Lane’s Prince Albert ” apples trees, 
18 years old, were selected, as nearly comparable in size and 
density of growth as could be obtained. The method adopted 
for recording results was to examine 2,000 blossom trusses 
on at least six trees of each plot, making a record of every 
truss showing signs of damage hy caterpillar to which was 
attributed :— 

(1) Gnawed blossom-buds or stalks, or buds oaten off entirely. 

(2) Holes eaten in the foliage surrounding each blossom truss. 

(3) Blossom buds prevented from opening by early attacks of 
caterpillar, which bored into them while closed or only partially 
open. 

The results are tabulated in Table HI. 

Experiments in ^rts: Series /F.— Mr. C. £. Hudson, of 
the Hertfordshire Institute of Agriculture, carried out 
trials with Carbokrimp and washes A and G. The trees sprayed 
were “Rivers” plum, and spraying took place on January 31 . 
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At a later date the percentage of leaves curled by aphis was 
estimated independently by two observers. The results on 
being compared were practically identical. The results are 
tabulated in Table I, Col. iii. 


TABLE I.— Showing the Relative Attack of Aphis. 


Spray Treatment 
Per cent. 


Carbokrimp 
Chafers No. 1 Winter 
Wash, 10 . . None 

C. lalineTarOilWin- 


(i) 

Cambs. (Plums) 
Sprayed Feb. 12 
Amoimt of leaf 
curl caused by 
aphis 

None. Very few 


ter Wash, 3i 
Mortegg, 

A, 74" 

B, 7i 

C, 5 

D, 5 

E, 31 

F, 74 

G, 11 

Untreated 


Few 

None. Very few 
Few 

2-3 per cent. 

5 
5 
5 

20-25 „ 

35-40 „ 

25-45 „ 


(ii) 

Essex (Apples) 
Sprayed Feb. 
26-28, Intensity 
of attack of Rosy 
Apple aphis* 

It 


1 

12 

17 

15 


(iii) 

Herts (Plums) 
Sprayed Jan. 31 
Amount of 
loaf curl 
Per cent. 

1 


30J 


26 10§ 
30 50-60 

(Maximum) 

* Method of estimation is shown on page 334. 
t At 10 per cent. J At 5 per cent. § At 8J per cent. 


TABLE II.— ^Relative Extent of Catekpitxar (Winter-Moth) 


Damage in Essex. 


Spray Treatment (Feb. 26-28, 1925) 


Intensity of 

Per cent. 


Attack* 

Carbokrimp, 10 


2 

Mortegg, 7J 



2 

A,7J.. 



11 

B, 7i .. 



11 

15. 7| .. 



10 

O, 6 .. 



5 

* Method of estimation 

is shown on page 334. 

TABLE III.— ^Relative Extent 

OF Caterpillar 

Damage at 

Wisbech (Sprayed, January 26, 1925). 


Spray treatment 

Number of Number of blossom 

Damaged 

and strength 

blossom trusses 

trusses damaged 

trusses 

Per cent. 

examined 

by caterpillar 

Per cent. 

Carbokrimp, 10 

2,000 

256 

12-8 

Mortegg, 10 

2,000 

428 

21-4 

C, 74 .. 

2,000 

657 

27-8 

G,10 .. 

2,000 

646 

32-3 

H, 10 .. 

2,000 

727 

36*3 

Unsprayed 

2,000 

028 

46*4 


The 1926 observations are not yet completed, but the 
following is a summary of our present data. 
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Carbokrimp, Chafer’s No. 1 Winter Wash, and laline Tar 
Oil Winter Wash at 6 per cent, concentration have given 
satisfactory control of aphis on plums. At a concentration 
of 6 per cent. Carbokrimp considerably reduced the damage 
caused by caterpillars on plums near Cambridge. laline and 
Mortegg at 6 per cent, also considerably reduced the cater¬ 
pillars on plums, but to a rather less extent. Chafer’s No. 1 
reduced the caterpillar damage rather less than laline and 
Mortegg. 

In experiments carried out at Wisbech in conjunction with 
Mr. W. G. Kent, a 10 per cent, concentration of Carbokrimp 
caused a marked reduction in the caterpillars (mainly 
Tortricids) on apple trees. laline and Mortegg at 10 per cent, 
also considerably reduced the caterpillars, but to a less extent. 

Chafer’s No, 1 reduced the caterpillar damage rather less 
than laline and Mortegg. 

From the preceding figures, it is obvious that the different 
washes gave very different results in the control of leaf-curling 
aphis and rosy apple aphis. Some washes gave practically 
complete control, others gave fairly good controls, others 
moderate control, and others very little control. The figures 
also show that some of these washes were much more successful 
than others in reducing caterpillars. Observations also show 
that some of these washes gave practically a complete control 
of apple sucker, whereas others gave only partial control in 
varying degrees, or very little control. 

One peculiar feature of these tar-distillate washes is that, 
although some of them will control aphis and check cater¬ 
pillars, we have no evidence that any of them will check the 
red spider (OUgonychus ulmi C. L. Koch), which was prevalent 
on plums and apples in the Eastern Counties in 1925. On the 
contrary, we have evidence that the red spider may be worse 
on sprayed trees than on unsprayed trees. In one orchard 
five rows of *‘Bramley’s Seedlings” left unsprayed were compara¬ 
tively free from rod spiders, whereas neighbouring ‘‘Bramley’s 
Seedlings” sprayed with Carbokrimp were badly attacked 
by red spider late in the season. The previous history of all 
these trees was said to be practically similar. 

IniTiry to Fruit Buds* —One very important practical 
point was demonstrated in the above series of experiments, 
viz,, that the date of application of the wash is of extreme 
importance. The makers of most of the above washes say 
that spraying must be done when the bv4s are dornumt. 
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In the Hertfordshire trials, the plums were sprayed on 
January 31, and no injury was apparent. In the Cambridge¬ 
shire trials, the spraying was done on February 12, when the 
buds looked as if they had just begun to swell. As a result of 
the spraying many of the trees lost over 90 per cent, of their 
fruit buds, whereas some of the washes caused no injury. 
In one orchard, “ Belle de Louvain suffered the most 
damage, “ Victorias ” and “ Yellow Pershores ” also suffered 
badly, but the injury to “ Czars,” ‘‘ Monarch,” and “ Purple 
Pershores ” was not serious. 

No blame attaches itself to the makers of the washes for this 
injury to the buds in the experimental trials, as their 
instruction to spray when the trees were dormant was not 
followed. 

Many varieties of plums were sprayed with some of the 
above washes as recommended in November, December, and 
January, 1925, without any apparent injury. These included 
several of those which caused damage at Histon. In 1926, 
spraying towards the end of January with 6 per cent, strengths 
of several of the above washes on “Czars,” “Monarchs,” and 
“Victorias,” caused no apparent damage to the buds. In the 
above experiments, no injury was noticed on the apples, which, 
of course, remain dormant much longer than the plums. 

In some districts, and notably in parts of the Wisbech area, 
some of the “ hard ” waters available for spraying are not 
suitable when used alone with some of these tar-distillate 
washes, as the emulsification of the mixture breaks down and 
a brown oily substance separates out. When mixed with water, 
a tar-distillate wash should give a milky fluid with practically 
no separation of dark oily drops. Experiments with some of 
these waters show that the emulsification was retained by the 
addition of about 0-2 per cent, of gelatine (or the equivalent 
amount of glue or size). 

In addition to the above experiments, other trials have 
been organised and a few other washes tested. We have also 
made observations on trees sprayed by various growers. Like 
the experiments, these observations show that some of the 
washes when properly applied were very satisfactory for 
controlling aphis and apple sucker and reducing caterpillars, 
whereas other washes were unsatisfactory for this purpose. 

Effect on Ghrowth —^It was very noticeable, in 1923-24, that 
trees sprayed with some of these washes produced much more 
luxuriant foliage, especially in the case of plums, and that 
these trees retained theiiv improved appearance for some time. 
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In 1926, a comparison was made of the weights of leaves from 
sprayed and unsprayed trees and the results are shown in 
Table IV. 


TABLE JV.- ~Wei(;ht of Leaves on Spbayed Plums. 



Date of 




Av. Wt. 

Increase of 

Spray 

obser¬ 

District 

Variety 

No. of 

per 

sprayed leaf 

(per cent.) 

vation 


(Plums) 

leaves 

leaf 

on control. 





(Grs.) 

(per cent.) 

Carbokrimp 10 

21.6.26 

Cambs 

Czar 

140 

0*308 

41 

Untreated 

21.6.25 

,, 

99 

130 

0*218 


Carbokrimp 1( 

23.6.26 



620 

0*311 

42 

Untreated 

23.6.26 


♦ » 

704 

0*219 


Carbokrimp 12 

8.7.26 


>» 

600 

0*491 

20 

Untreated 

18.7.25 

>> 

99 

500 

0*410 


Carbokrimp 1( 

24.7.25 

»♦ 

99 

260 

0*471 

63 

Untreated .. 

24.7.25 


99 

250 

0*308 


Carbokrimp 1£ 

24.7.25 

»« 

99 

260 

0*384 

7 

Untreated 

24.7.25 


99 

260 

0*366 


Untreated 

23.6.25 

». 

Victoria 

427 

, 0*321 


ChafersNo.l 10 

23.6.25 


99 

317 

! 0*622 

94 

Carbokrimp 7| 

23.6.25 


99 

383 

0*548 

71 

Mortegg 7J .. 

23.5.25 


99 

343 

0*522 

63 

G 7J .. 

23.5.25 

I 


385 

0*498 

56 


From the above figures it will be seen that, in the case of 
plums, spraying with tar-distillate washes considerably 
increased the weight of the individual leaves, which were 
darker green in colour. In the case of apples, the figures did 
not show any increase in the size of the leaves as a result of 
spraying. 

Conclusions. —Some tar-distillate washes gave practically 
complete control of leaf-curling plum aphis and rosy apple 
aphis in 1926 and 1926 (^ee Table I). Other washes gave 
fairly good control; others moderate control; and others very 
little control. 

Tables II and III show that some washes reduced the cater¬ 
pillar damage more than others. 

No evidence was found that Red Spider [Oligonychus ulmi) 
was reduced by tar-distillate washes. 

Plums can only be sprayed with safety with some tar- 
distillate washes when the buds are dormant. If sprayed when 
the blossom buds are swelling, these may drop off. 

Special precautions must be taken with waters which will 
not give a stable milky fluid when mixed with the concentrated 
wash. 

Plum leaves were heavier on trees sprayed with certain 
“ tar-distillate ’’ washes. 
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THE APPLE FRUIT MINERS AND THE 
APPLE FRUIT FLYt 

J. C. F. Fryer, M.A., 

Ministry of Agricidture Plant Pathological Laboratory. 

In some parts of the world the apple fruit miner is a serious 
apple pest, notably in North Europe, in parts of Canada, and 
occasionally in Scotland. It is also reported from Japan, and 
is very probably a native of all the cooler climates of the 
northern hemisphere in which the mountain ash or species of 
wild crab occur. The insect is not uncommon throughout 
England and Wales, but is seldom, if ever, a pest of much 
importance in the chief apple-growing districts ; occasionally 
—as in the past year—^it becomes rather more frequent than 
usual, and it then causes losses in some of the more northern 
counties, such as Northumberland and Westmorland, with 
sporadic outbreaks elsewhere. 

Although the apple fruit miner has not yet proved of much 
direct importance to fruit-growers in England and Wales, it is 
not without some interest since it has, on more than one 
occasion, led to a scare that some American pest has obtained 
entry into the country. This is partly because references to 
the apple fruit miner are not infrequent in North American 
literature, whereas they are few in English publications ; but 
it is mainly due to the fact that the injury caused by the 
pest bears a considerable resemblance to that produced by 
the American apple fruit fly as pictured in American 
publications. Statements in the Press during the past autumn 
will have dispelled any fear that the apple fruit miner is a 
pest of American origin, but the confusion between the apple 
fruit miner and apple fruit fly is quite justifiable, and since 
the latter (a scheduled pest under the D.I.P. Acts) is one 
which should be kept out of Britain as long as possible, a few 
notes on the two may be welcome. 

The Apple Fruit Miner has not been studied in great detail 
in Britain, but its habits are more or less as follows : The 
adult moths—one of which is shown in Fig. 1—come out in 
June and July ; eggs are laid on the young apples (according 
to Continental authorities, near the eye), also on crab apples 
and the berries of mountain ash, and on hatching give rise to 

* Argyresthia conjvgella, Zeller, t Rhagoletis pomonella, Walsh. 
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340 Apple Fbuit Menbb akd Apple Fettit Fly. [July, 


caterpillars, which bore into the flesh of the fruit. The burrows 
so caused are usually very winding and twisted, and at first 
lie not very far beneath the skin of the apple. The affected 
areas usually show from outside the fruit owing to a shrinking-in 
of the skin, which darkens in colour (Fig. 4). There is often 
also a very minute hole somewhere in this shrunken area 
which is where the young caterpillar originally ate its 
way in. 

As the caterpillars grow they penetrate further into the 
flesh and may reach the core or burrow through the seeds 
(Fig. 5). When full-fed, usually in September or October, the 
caterpillars (Fig. 2)—which are pinkish-white in colour with 
a brown head—burrow out through a hole in the side of the 
fruit, leaving no signs of excrement in the hole, and crawl to 
a position under the loose bark, or perhaps in rubbish round 
the foot of the tree, where they spin a white silken cocoon 
(Fig. 3) in which the winter, spring, and early summer is spent. 
There is no definite evidence of more than one brood, though, 
during 1925, some of the caterpillars did not leave the fruit 
until well into November, an occurrence which suggests the 
possibilities of a second brood of moths in September, though 
this is considered improbable. 

The Apple Fruit Ply has somewhat similar habits to those 
of the moth. The adults are small brightly coloured flies with 
striped wings (Fig. 6). They emerge in Canada in July and live 
until the middle of August or later. The female flies are 
equipped with a special apparatus like a sting, which enables 
them to place their eggs under the skin of the fruit. From 
the eggs are hatched white maggots, blunt at the hind end 
and pointed in front, but without any obvious head (Fig. 7). 
These maggots burrow in the flesh of the apple, but they 
cannot grow rapidly until the fruit is ripening, so that in the 
early varieties, which the fly prefers, the maggots become 
full fed much more rapidly than in the case of later varieties. 
When full fed the maggots leave the fruit, and burrow into 
the soil, where they pupate and remain until the following 
year before giving rise to adult flies. No examples of the fly 
or its maggot have yet been found in Great Britain, neither 
have infested apples been detected among Canadian or other 
American fruit. 

Comparison between the Apple Fmit Miner and the Apple 
Fniit Hy. —The adult insects are totally different, but neither 
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are readily seen. It is therefore in the damaged fruit and the 
larvse that resemblances and distinctions must be sought. In 
the first place, Figs. 4 and 5 representing the work of the 
fruit miner (taken from Scottish specimens), and Figs. 9 and 
10 of Canadian apples attacked by the fruit fly, show that, in 
pictures at all events, the damage is very similar. The following 
would seem to be the chief distinctions. In the first place, the 
fruit fly, in depositing her eggs, causes little pits in the skin 
(Fig. 8) which the miner does not. Next the burrows of the 
fruit fly are larger and there are not the number of minute 
burrows crowded together as in the fruit miner. Finally, and 
most important, in the case of the apple fruit fly the insect 
which does the damage is a typical fly maggot without legs 
or any conspicuous head (Fig. 7), while in the case of the 
miner it is a small but quite obvious caterpillar with the 
usual legs and a brown head (Fig. 2). In cases of doubt the 
last distinction is perhaps the best—^is the insect inside the 
fruit a caterpillar or a white maggot ? If the former, no 
special alarm need be felt, but if the latter, it is very important 
that specimens should be examined by an expert to make 
certain whether it is really a fruit fly maggot or the maggot 
of some harmless fly which has chanced to get into a damaged 
apple. 

Methods of Control. —It is so seldom necessary to control 
the fruit miner that no experiments seem to have been carried 
out in England. It is not desirable to spray apples in July 
or August with an arsenical wash, and this type of spraying 
is therefore ruled out. It may be mentioned that in the 
writer’s experience the caterpillars prefer to make their 
cocoons under loose bark, and it is very probable that winter 
spraying would, if necessary, keep the insect in check, while 
in small gardens the same end might be met by sack-banding 
as for codling moth. 

As regards the apple fruit fly, the one satisfactory method 
is that which in a previous paragraph it has been suggested 
should be ruled out, viz., late spraying with an arsenical 
insecticide. It has been found that the flies will readily eat 
lead arsenate both on foliage and fruit, and the Canadian 
recommendation is that two sprayings should be given, the 
first at the end of June and a second about three weeks later, 
followed by a third if the second spray is washed off by rain, 
Prof. CflBsar writes that this treatment will practically eliminate 
the fly from an orchard in two years. It is well to know that 




342 


The MABTUBmo or Tomatoes. 


[July, 


a remedy does exist, but from the English point of view it 
is an unsatisfactory one, and clearly the only conclusion to 
be drawn is that the American apple fruit fly is one which 
should be kept from English orchards for as long as it is 
possible to do so. To this end it is desirable that all who 
grow or handle apples, whether produced at home or abroad, 
should know what to look for, and even if such vigilance 
results in an occasional unwarranted scare, no great harm is 
done, especially as compared with the evil results which might 
follow an undetected outbreak. 

Sincere thanks are due to Prof. Caesar, of the Ontario 
Department of Agriculture, for his kindness in supplying the 
prints from which Figs. 6, 7, 8, 9, and 10 have been prepared, 
and readers anxious to obtain further information as to the 
apple fruit fly may be referred to Bulletin 271 of the Ontario 
Department of Agriculture, by Caesar and Ross, which contains 
a very complete account of this pest and the methods of 
dealing with it in Canada. 

Note. —Since the above article was written, a full account of 
the apple miner, by Dr. McDougall, baa appeared in the Scottish 
Journal of Agriculture (Vol. IX, No. 1, January, 1926), to which 
readers who wish to know more about the outbreak of this pest in 
Scotland in 1925 are referred. 

♦ 4: ♦ 

THE MANURING OF TOMATOES 

Brynmor Thomas, M.Sc., A.I.C., 

Kirton Agricvltural Institute, 

Many glasshouses in South Lincolnshire, used, primarily, 
for the chitting or sprouting of potatoes, are devoted during 
the summer months to the production of tomatoes. While 
tomato growing cannot be said to occupy any large share in 
the activities of local agriculturists it is, nevertheless, a 
profitable sideline. As many growers appear to possess little 
definite information concerning the manurial requirements 
of this crop, the writer decided in April, 1926, to carry out 
a few simple experiments designed to demonstrate some of 
the more important results obtained in recent years at the 
Cheshunt Experimental Station. Some twelve years’ work 
at this latter centre has revealed the importance of manuring 
as a preventive of disease, and as an aid to the production of 
increased yields of high-grade fruit. Some of the first of the 
Cheshunt experiments were designed to test the efficiency 
of the mixtures commonly employed by growers in that 
district. These mixtures were largely organic in character, 
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consisting of dting, steamed bone flour, bone meal, ground 
hoofs and horns, and sulphate of potash ; on trial they proved 
inferior to mixtures of artificial manures, which supplied 
equivalent quantities of nitrogen, phosphates, and potash. 
In view of the esteem in which organic manures are still held 
by many local growers, it was considered worth while to lay 
down a somewhat similar experiment. The objects of the 
experiment may be summarised as follows:— 

(1) To test the efficiency of a complete mixture of artificial 
manures against a mixture of organic manures providing 
equivalent amounts of plant food. 

(2) To deteimine the relative values of different nitrogenous 
organic manures. 

(3) To compare superphosphate against other sources of 
Yjhosphate. 

(4) To test the value of top-dressing. 

A small “ chitting house ” of the usual type was laid out 
in plots, each having an area of four square yards, running at 
right angles to the length of the house, and intersected by a 
central path. The sides of the house faced north and south, 
so that all plots received a like share of sunshine. Before 
planting, the ground was thoroughly worked, additional 
soil to a depth of six inches was carted in, and an adequate 
dressing of ground limestone was applied to the whole. Each 
plot carried twenty-four plants, which were trained on strings 
secured below to stout pegs and above to overhead wires. 
Every effort was made to maintain an equable temperature 
during the growing period, thermometer readings being taken 
at regular intervals during the day. A certain number of 
plants were attacked by wilt (Veriicillium Albo-atrum), and in 
these circumstances it was foimd necessary to record the 
yield of each single plant. All fruit was graded according to 
size and quality; a considerable weight of tomatoes which 
remained green when the experiment was concluded was 
recorded under the third grade. The variety gown was Kondine 
Red, and the young plants, when obtained in the early part 
of May, were in a backward condition, a fact which probably 
accounts for the relatively low average yield per plant. 

Artificial Manure Mixtures —The complete mixture of 
artificials, referred to in this article as '' Standard Artificial 
Mixture,” contained superphosphate, sulphate of ammonia, 
and sulphate of potash, and was made up to show the following 
analysis :— 

Ammonia .. .. .. .. . . 5*0 per cent. 

Potash .. .. .. .. .. 12*5 „ 

Total phosphates.17*6 „ 
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This mixture, which is similar in composition to the Cheshunt 
Growers’ Standard, except that it contains somewhat less 
phosphoric acid, was applied at the rate of 2 lb. per square 
yard. All the other mixtures employed, with the exception 
of one, were so compounded that 2 lb. supplied plant food 
equal to that contained in a similar weight of the Standard 
Artificial Mixture. The complete mixture of organic manures, 
referred to as Standard Organic Mixture,” contained dried 
blood, Peruvian guano, steamed bone flour, and sulphate of 
potash, together with some clean sand, the latter being in¬ 
cluded as a filler. The exact composition of the individual 
ingredients was determined in the laboratory. A list of the 
different mixtures employed is given below :— 

8tani>abd Artificial Mixture 
20 lb. Sulphate of animonia 
25 lb. Sulphate of potash 

55 lb. Superi^hosphate 

At 2 lb. per sejuare yard. 

Standard Artificial Mixture less Nitro«b:n 
25 lb. Sulphate of potash 

56 lb. Superphosphate 
20 lb. Sand 

At 2 lb. })er square yard. 

Standard Organic Mixture 

20 lb. Steamed bone flour 
2M lb. Peruvian guano 
13 lb. Dried blood 
25 lb. Sulphate of potash 
20-9 lb. Sand 

At 2 lb. per square yard. 

Mixture 1 

25 lb. Sulphate of potash 
33*9 lb. Dried blood 
52*7 lb. Superphosphate 

At 2J lb. per square yai*d. 

Mixture 2 

25 lb. Sulphate of potash 
37*9 lb. Peruvian guano 
26*4 lb. Superphosphate 
10*7 lb. Sand 

At 2 lb. per square yard. 

Mixture 3 

25 lb. Sulphate of potash 
51*6 lb. Fish meal 
22*8 lb. Superphosphate 
*7 lb. Sand 

At 2 lb. per square yard. 

Mixture 4 

25 lb. Sulphate of potash 
18*2 lb. Sulphate of ammonia 
29*3 lb. Steamed bone floiu* 

27*5 lb. Sand 


At 2 lb. }>er sqxiare yard. 




1926.] 


The Manubing of Tomatoes. 


345 


Mixture 5 

20 lb. Sulphate of ammonia 
80 lb. Sand 

At 2 lb. per square yard 

The following dressings were applied to the different plots:— 

Plot 1.—^Base dressing of 2 lb. standard artificial mixture per square 
yard. 

plot 2.—^Base dressing of 2 lb. standard organic mixture per square 
yard. 

Plot 3.—^Base dressing of 2J lb. mixture 1 per square yard. 

Plot 4.—Base dressing of 2 lb. mixture 2 per square yard. 

Plot 5.—Base dressing of 2 lb. mixture 3 per square yard. 

Plot 6.—Base dressing of 2 lb. mixture 4 per square yard. 

Plot 7.—Base di’essing of 1 lb. standard artificial mixture per square 
yard. 

Two tox) dressings of J lb. each standard artificial mixture 
per square yard. 

Plot 8.—Base dressing of 2 lb. standard artificial mixture less nitrogen 
per square yard. 

Two top dressings of 1 lb. each mixture 5 per square yard. 

The experiment was purely qualitative in character, all 
plots receiving exactly the same weights of nitrogen, phos¬ 
phates, and potash. The results are shown in the following 
table :— 




Average 

First grade 

Second grade Third grade 

Plot 

Yield per 

yield per 

fruit 

fruit 

fruit 


plot in lb. 

plant in lb. 

per cent. 

l^er cent. 

per cent. 

1 

65-8 

3-29 

48-9 

210 

30-1 

2 

89*8 

4*49 

66-9 

12-8 

20*3 

3 

86*7 

4*33 

68* 1 

12* 0 

19*9 

4 

77-4 

3*87 

62-7 

18*8 

18-6 

5 

80-6 

4-03 

62*6 

18-9 

18-6 

6 

76-9 

3*84 

60*3 

16-5 

23-2 

7 

760 

3-80 

62-3 

170 

20-7 

8 

77-2 

3-86 

62-8 

21-7 

25*6 


These figures would appear to indicate that, under the 
conditions of this experiment, organic manures should be 
preferred to artificials on tomatoes. The superiority of Plot 2 
over Plot 1 is marked ; not only has the former yielded over 
1 lb. per plant more, but the percentage of first-grade fruit 
is appreciably higher. Organic manures have further proved 
their usefulness in Plots 3, 4, 5, and 6. Of the three organic 
nitrogenous manures used, dried blood has proved most 
effective, and Plot 3 has produced a higher proportion of first- 
grade fruit than any other, and a yield inferior only to Plot 2. 
Plots 4 and 5, wWch received their nitrogen as Peruvian 
guano and fish meal respectively, also show a larger proportion 
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of best-quality produce than any plot which received a wholly 
artificial mixture. From a comparison of the results obtained 
on Plots 1 and 6, it will be seen that superphosphate has 
given neither the yield nor the quality produced by steamed 
bone flour. 

Top-dressing has proved beneficial on both Plot 7 and Plot 8. 
The latter, on which only the nitrogenous portion of the 
mixture was applied as a top-dressing, has yielded slightly 
better than the former, which received only one-half of the 
complete mixture before planting, and was top-dressed with 
the remainder. It is, however, worthy of notice that Plot 8 
has failed in the production of high-quality fruit. 

It is not suggested that any hard and fast conclusion can be 
drawn from these simple experiments; the fact that they 
have only been carried out during one season, and the small 
scale upon which they were conducted, will not permit of it. 
At the same time, it should be pointed out that under the 
conditions of such an experiment as this, there must be a much 
less serious error due to seasonal variation than in the case 
of an ordinary field experiment. Further, the fact that mould 
is carted into the house should reduce soil variation to a 
minimum, and obviate the necessity of replication. While 
the results have failed, in some particulars, to ratify those 
obtained at Cheshunt, it was felt that they might prove of 
interest, not only to local agriculturists, but to potato growers 
in other districts who desire to put their “ chitting ” houses 
to some profitable use during the summer months. 


COUNCIL OF AGRICULTURE FOR ENGLAND 

The twenty-first meeting of the Council was held on June 1, 
1926, at the Middlesex Guildhall, Westminster, Lord Clinton, 
the chairman for the year, presiding. The chairman said 
that before commencing business he would like to return 
thanks to the Council for the honour they had conferred upon 
him in appointing him chairman for the year. He had had the 
advantage with many others of being a member of the Council 
since its beginning, and he had watched its development 
with great interest. At the commencement, the Council was a 
body whose proceedings were largely unorganised, being 
dependent for business upon the chance proposals of in- 
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dividual members, but in the last year or two that position 
had been superseded by the admirable work of the Standing 
Committee. The Council also had the advantage, shared by 
no other body, of the presence of the Minister and the Par¬ 
liamentary Secretary at its meetings, so that it was able to 
keep in very close touch with Government intentions in regard 
to the Industry. The Agricultural Policy which the Council 
put forward last year had in the main found acceptance with 
the Government, and Lord Clinton expressed the hope on behalf 
of the Council that the Cotmcil would have a further opportunity 
of dealing with details before the proposals took legislative 
form. 

Statement by the Minister of Agriculture. —The Rt. Hon. 
Walter Guinness, M.P., Minister of Agriculture, said that at 
the last two meetings of the Council he had dealt in some 
detail with items of agricultural policy. To-day there were no 
new developments of policy, and the Ministry was engaged 
in working out details with a view to legislation. In regard to 
foot-and-mouth disease, Mr. Guinness said that in March 
and April there had been some serious outbreaks in East 
Yorkshire. It was a district where large numbers of cattle 
and sheep were wintered, and the position became very 
serious owing to lack of feed. The hardship on the farmers 
was very great because a lot of the stock was ready for market, 
and, under the necessary restrictions which had to be imposed, 
large losses were inevitable. He was glad to say that the 
local farmers “ played up ” in a very efficient way, and with 
the assistance of the National Farmers’ Union they had set 
up a temporary co-operative abattoir which enabled them 
largely to minimise their losses. The number of outbreaks 
in the last month—^May—^was eighteen ; in April it was ten ; 
in March it was nineteen. 

In the last ten days there had been a new and 
unfortunate development. Scotland, which had been 
free from foot-and-mouth disease for over two years, 
had now become a centre of a new outbreak, and in con¬ 
nection with this outbreak a very important discovery had 
been made, viz,^ that the origin of the outbreak was the 
foreign pigs brought in for curing at a British bacon factory. 
There have been seven outbreaks in the vicinity of the bacon 
factory at Carluke, and they were all traced to infected car¬ 
casses brought in from Holland and Belgium. The infected 
carcasses came from Belgium, but they came through Rotter- 
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dam. Apart from the carcasses at Carluke, there was now 
another case of foreign infection through Carlisle, and a 
shipload including infected carcasses had arrived at Leith. 
The Ministry had long suspected that foot-and-mouth disease 
might be brought to this country by foreign meat, and 
especially offals—which obviously were an extremely dangerous 
source of infection, being full of blood, the most dangerous 
medium for carrying disease of this kind. For the first time, 
the Ministry had got absolutely definite and complete evidence, 
and now that they had been able to get on to it—^because it must 
be remembered that there was no machinery in the ordinary 
course under the Ministry for inspecting meat cargoes at the 
port—and traced it back from the outbreak, it was absolutely 
imperative that action should be taken to minimise the risk. 
At the same time, he was sure that the Council would under¬ 
stand that this matter raised issues of great importance, 
and he could not give any indication of what action ho would 
take until he had consulted the Government as a whole. 
He assured the Council that no time would be lost. 

He referred then to the discussion at the last meeting as 
to the arrangements for the double-dipping of sheep. Since 
that meeting, it had become evident that there was so much 
difficulty in Scotland that it would not be possible to enforce 
a national Double-dipping Order during the present summer. 
An Order had, however, been issued prohibiting the use of 
arsenical dips for the second dipping in the present year. 

The arrangements for Empire and British marketing of 
agricultural produce had been advanced, and representation 
had been obtained for agriculture on two bodies which had 
been set up to deal with the matter. Final decisions would 
be taken by an Imperial Marketing Board, of which the 
Secretary of State for the Dominions was the Chairman, 
and on which Lord Bledisloe was Agricultural Eepresentative. 
Mr. F. N. Blundell, M.P., was the representative on the 
Imperial Economic Committee. 

The Minister then referred to the position in regard 
to this year’s crops and prospects. The general index figure 
for prices had continued to decline since the beginning of the 
year, and at the end of April was 53 per cent, above pre¬ 
war. Costs had also declined, and feeding stuffs, seeds and 
fertilisers were all relatively down on the prices of produce. 
Wages were, of course, an important exception, being 76 per 
cent, above pre-war rates, although the cost of living was 
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only 67 per cent, above. He realised the great difficulties 
which this heavy burden had thrown upon the farmer, but he 
thought it was generall}^ recognised that pre-war wages gave 
too low a standard of existence to the agricultural worker. 
He was far from suggesting that an uneconomic wage could 
be justified or that it would do other than harm to the industry. 
At the same time, good work could not be got from labour 
which was not paid a reasonable remuneration. So far, the 
industry had been free from trade disputes. At the last meeting, 
trouble was certainly threatened in Norfolk, but he was glad 
to say that both sides had showed a spirit of compromise 
and a settlement had been arrived at without any stoppage. 
It was satisfactory, also, that in the last few weeks, when 
the country had been through the ordeal of a general strike, 
agriculture should have escaped that new and serious develop¬ 
ment. The industry carried on as usual, and he ho];)ed that it 
would thereby reap a reward in escaping the most serious 
consequences which the strike had brought to other industries 
and from which they must continue to suffer for a long time 
to come. 

General Clifton Brown, M.P. (West Sussex), referring 
to the Minister’s statement that foot-and-mouth disease had 
been imported from abroad, said that the Council ought to 
press upon the Minister, and through him the Government, 
the great urgency of the matter: and that there should be 
power in the Ministry to inspect shipments of meat from 
abroad. He had heard that there was an outbreak of foot- 
and-mouth disease in the Isle of Wight, and he asked for 
information concerning it. The Minister replied that an 
embargo had been put on the landing of any of the cargo of 
the ship in I.<eith and it had been sent back to the port of 
origin. The Ministry had no machinery for inspecting meat; 
that duty fell upon the Ministry of Health: but as soon as 
the evidence had been completed, warning was sent to the 
Ministry of Health, who were watching the matter very closely 
pending the decision of the Government as to what steps 
were to be taken effectively to deal with the matter. The 
origin of the outbreak of foot-and-mouth disease in the Isle 
of Wight was quite obscure. There had been no fresh develop¬ 
ments since the disease had originally showed itself there, 
and the area had been reduced as from to-day. 

The Rt. Hon. P. D. Acland asked if there was reason to 
suspect the general importation of meat into this country, 
beef and mutton, or whether the infection referred to by the 
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Minister was confined to pig carcasses brought into the country 
for the purposes of turning into bacon. The Ministbe replied 
that he did not think it was possible to distinguish between 
pork which came in to be consumed as such and pig meat 
which came in to be cured in a British bacon factory. The 
conditions of export from the Continent were exactly the 
same in each case, and although there was no evidence as to 
the danger of infection to livestock from meat which was 
consumed as pork, there was no reason to think that there 
was any difference between one type of pig meat and the other. 
The importation of beef and mutton from the Continent was 
insignificant, and the Ministry had no evidence one way or 
the other about any danger from that source ; but as the 
conditions of inspection abroad were the same for all classes 
of meat, and for the livestock from which they came, any 
steps that were taken must deal with the whole question 
of freshly-killed foreign meat. 

Mr. H. C. Gardner (Worcester) said that he viewed with 
some alarm the total prohibition of arsenical dipping next 
year as foreshadowed by the Minister, and he hoped further 
consideration would bo given to that matter because it was 
the opinion of some that arsenical dipping was much more 
effective as regards the fly than other dips. The Minister 
replied that he referred only to the statutory dipping against 
scab. For fly and other purposes there would be no interference 
whatever with the freedom of the farmer to use what dips 
he liked. 

Mr. J. S. Gibbons (Gloucester) asked if the Ministry of 
Agriculture had considered at all whether there was any 
danger of foot-and-mouth disease from the importation of 
beef from the Argentine. The Minister replied that Sir 
Stewart Stockman had been to the Argentine recently and 
had inspected the arrangements there, and had made a very 
full and interesting report. The Ministry had no evidence 
whatever against the frozen meat trade. The conditions 
in the frozen meat trade were entirely different from those 
in the fresh meat trade which had caused these recent out¬ 
breaks. The frozen meat trade was also free from the very 
dangerous business in offals which was perhaps the most 
urgent problem in the case of the trade with Europe. Sir 
Stewart Stockman had inspected the method by which hides, 
pelts and hoofs were dealt with in the Argentine, and had 
found that they were absolutely sterilized, not with the 
intention of dealing with foot-and-mouth disease at all, but 
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owing to the conditions of the trade. It would be very un¬ 
fortunate if any impression were given that the evidence 
which the Ministry had got in the case of the imports of fresh 
meat from Europe bore in any way upon the importation of 
frozen meat. 

Mr. R. Bruford (Somerset), referring to the question 
of labour, did not think it should go out to the public that 
the cost of labour to the farmer was only 75 per cent, above 
pre-war, because the men now had a shorter day, and although 
they had still many good agricultural labourers he was sorry 
to have to say that there were others who did not take that 
same interest in their work and give as good service as they 
used to do. 

The Minister, replying to a question by Mr. Patterson 
(Stalls), said that in all cases where foot-and-mouth disease 
had been discovered in carcasses it was only in those of pigs 
and not in beef or mutton. 

Major R. B. Turton (Yorks, North Riding) asked if the 
Council were to understand from the Minister’s statement 
that there was to be no Double-dipping Order made this year. 
The North Riding had made their Double-dipping Order 
enforcing the old dippings in the old periods, and they hoped 
that would be confirmed. The Minister replied that Local 
Authorities would continue to be free to make their own 
orders and their own local restrictions on movements from 
outside. 

Wool Marketing in England and Wales— Mr. Acland, 
Chairman of the Standing Committee of the Council, moved 
the adoption of the Report from the Standing Committee 
on the subject of the Ministry’s Report on Wool Marketing 
in England and Wales. The main object of the Standing 
Committee’s Report was to bring before the Council the 
Ministry’s Report which dealt comprehensively with the subject 
from the producer’s point of view for the first time on record. 
It appeared from it, that progress could best be made along 
the lines of better breeding of sheep for wool as well as for 
mutton, of improved preparation of wool for market, by 
improved handling, better cleaning, grading and packing, and 
by better marketing. Mr. Acland said that the Report was 
very practical and informative, and pointed out what no one 
could deny, which was the importance of organising sales 
and the business preceding sales. The Kent Wool Growers, 
in the starting of which he had something to do, had been 
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the first Association to put properly-graded wool on the 
London wool market. He referred to the proposal to set up a 
Wool Breeding Council for Great Britain to assist the much- 
needed improvement in wool by experimental work and 
otherwise. The Report was received by the Council. 

The War Office Light Horse Breeding Scheme—Capt. £. T. 
Mobris (Herts) moved the adoption of the Standing Com¬ 
mittee’s Report on the Light Horse Breeding Scheme. The 
Report stated that the Committee had had a conference 
with General White, Director of Remounts, from which it 
appeared that the Light Horse Breeding Scheme, which had 
been in operation under the War Office for two years or more 
in the form in which it had previously operated under the 
Ministry of Agriculture, ought to be better known amongst 
farmers. To effect this, the War Office was prepared to 
encourage the holding of suitable agricultural shows of 
exhibition classes of {a) the types of horse required for army 
purposes, and (6) the types of half-legged brood mares suit¬ 
able for breeding. The War Office was also prepared to license 
out or sell cast mares of a suitable type to farmers for breeding, 
though the supply of them for the present was likely to be 
rather small. The War Office was also prepared to consider 
whether young horses could not be purchased at three years 
old instead of four (the age they were required for army 
purposes) and left in the custody of the farmer for the re¬ 
maining year at a suitable fee, though it was thought that 
such horses could at first only be bought in small numbers 
as an experimental measure. 

The Committee considered that the authorities of agri¬ 
cultural shows should be invited to afford facilities for the 
holding of the exhibition classes mentioned above, and that the 
livestock officers in the various provinces might assist the Light 
Horse Breeding Scheme in any way they could, especially 
by bringing to the notice of the County Committee pamphlets 
and photographs, which the Director of Remounts informed 
the Committee were in existence. The Committee was also 
of opinion that if the War Office was authorised to offer a 
sufficient price for horses direct to the breeders, the proposals 
or suggestions made above would be likely to have some 
effect in encouraging farmers to breed the type of horse 
required. Capt. Mobbis, in commending the Import, said 
that breeding horses for the War Office was a very risky 
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business. He was not sure about the cast mares. As a rule 
they were not fit to breed from, or to work. 

Lord Blbdislob, Parliamentary Secretary to the Ministry, 
said that he was not in agreement with that part of the 
Report suggesting that the Ministry’s Livestock OiBScers 
might take a part in the Scheme. These officers had their 
hands exceedingly full, and they were, moreover, not qualified 
for the work in connection with light horse breeding. Mr. 
Guy Fenwick (Rutland) said that the demand for the services 
of thoroughbred stallions had increased enormously in Rutland 
and Leicestershire. The Director of Remounts had done 
a great deal to assist farmers with the marketing of half-bred 
horses, and if the War Office could see its way to purchase 
three-year-old horses as suggested in the Report it would 
further help the scheme. Mr. J. Hamilton (Lancs) suggested 
that the opinion of the County Livestock Committees would 
be of use in regard to the type of horse suitable for a par¬ 
ticular district. Mr. R. L. Walker (Yorks W.R.) thought 
that the supply of light horses in the West Riding was at 
present greater than the demand. General Clifton Brown 
(West Sussex) welcomed the Report. He considered that the 
type of horse used by the army to-day was slightly bettor 
bred than formerly, though smaller and lighter. Farmers 
could breed these horses if they knew what the type was, 
and were paid sufficiently for it. The cast mares would not be 
of much use to the farmer. Mr. G. G. REyi (Northumberland) 
considered that the breeding for the War Office was a most 
unremunerative proposition, because the War Office really 
wanted misfits and, at present, provided no real inducement 
to farmdl’s to breed horses. In the North, many young horses 
had been bred, but very few taken by the War Office, with 
the result that owners had become discouraged. He thought 
that the War Office should buy good-class animals at three 
years old and take them to depots where they could be 
broken in and put into service when they were four years old. 
Some might develop into better animals than were required 
by the army, and those could be sold at good prices as hunters. 
In that way, the country would have a considerable nucleus 
of horses to meet the demands of the army in times of 
emergency. Mr. Dent Brocklehurst (Gloucester) asked 
whether the War Office had any difficulty in getting the 
horses they required. Lord Blbdisloe replied that there 
was reason to think that the army at present was not seriously 
short of horses for peace-time requirements, but it had to be 
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remembered that the War Office had to make plans for all 
possible emergenci^. In 1914, the War Office had been 
very short of certain types of horses, and it was now evident 
that the department was anxious to obtain more horses of 
the right t 3 rpe. The Report was then received. 

Credit for Farmers. — Mr. Acland, on behalf of the Standing 
Committee, moved the following resolution :— 

That the Council of Agriculture for Euglanil welcomes the 
jiroposals which it unrievHtands are still under the consideration 
of His Majesty’s Government for the provision of facilities for 
agricultural credit on the lines of the Ministry’s Report, Economics 
Series No. 8. In the view of tlie Council, and as stated in thoir 
Report on Agricultural Policy dated August 6, 1925, the pro¬ 
vision of credit is of the utmost importance to Agriculture, and the 
Council hopes that a scheme providing some real asistance to the 
industry will be worked out and prosenteil at an early date. 

Mr. Denton Woodhead seconded the resolution. The 
Minister replied that he welcomed the spirit in which this 
resolution was brought forward. The Government was glad 
to have the support of the Council of Agriculture in this 
matter, which was valuable in showing the feeling in the 
industry that further credit arrangements were imperative. 
He could not say anything new on the subject to-day, and 
he hoped that the difficulties which were being met with the 
banks and other interests would be surmounted. The matter 
was not altogether easy, and he did not think that a wise 
and permanent solution would be helped by any premature 
decision or any attempt to rush legislation on so very difficult 
a question. The resolution was then put to the meeting and 
carried. 

Pooling of Surpluses* National Health Insurance.— Mr. 

Denton Woodhead moved the following resolution on behalf 
of the Standing Committee :— 

That the Council of Agriculture for England protests in the 
strongest manner against the recommendation of the Royal 
Coimnission on National Health Insurance that in future half the 
surplus funds of Societies should be pooled. In the view of the 
Council, the contributions now required from Agriculture are 
excessive because of the comparatively good general health of 
those employed in the industry. The pooling of surpluses therefore 
would amount to a tax on the industry for the benefit of other 
industries, wliich, in the opinion of tlie Council, is not justifiable. 
The Council desii'es to bring this matter at once to the attention 
of the Government, and to express the earnest hope that, in 
preparing legislation, the Government will see its way to give 
effect to the Oounoil’s view. 
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Mr. WOODHBAD recalled to the Council that the Standing 
Committee had been asked to put the Council’s views on 
this subject before the Royal Commission on National Health 
Insurance. He pointed out that as far back as 1911 agricul¬ 
turists had claimed special treatment in National Health 
Insurance on the ground that- agricultural workers were a 
more healthy class than most other industrial classes in the 
country. The claim was at that time based on theory, and 
it had been mpt by the statement that if the theory was 
correct any surplus fund would belong to agricultural workers. 
The theory had been proved correct. Individual members of 
the Council should begin opposing the proposal of the Royal 
Commission to pool all surpluses at once. It was not known 
whether legislation would be formulated on the Report, but, 
if it were, it was no use waiting till the Bill was produced 
and then trying to get the Government to alter it. County 
Agricultural Committees should take the matter in hand 
and also the Agricultural Committee of the House of Commons. 
The motion was seconded by Capt. E. T. Mobbis, who pointed 
out that if 50 per cent, of the surplus funds were to be pooled 
it would mean asking the lowest-waged earner to subscribe 
to the sickness of a man earning 100 per cent, more than he 
earned, a proposal most unfair to agricultural workers. It 
was said that the 50 per cent, was only the employer’s con¬ 
tribution, but what was the employer’s contribution ? It 
was one which the employee had to earn before it could be 
paid, and therefore it belonged to the employee. 

The Ministeb said that the resolution was in good time 
because no decision by the Government on the Royal Com¬ 
mission’s Report had yet been made. He was quite certain 
that the evidence put forward on behalf of the Council would 
be fully considered by the Ministry of Health, Col. Sir Geobgb 
C ouBTHOPE, M.P. (East Sussex), assured the Council that the 
matter would be brought before the Agricultural Committee 
of the House of Commons without undue delay. Alderman 
Davis (Durham) said that as far as the miners were concerned 
they were not particularly anxious to get any of the 60 per 
cent.; they would wait till they got nationalisation all round 
and then they would secure the whole. The resolution was 
put to the meeting and carried. 

Building SalNddy for Rural Areas —Mr. Aoland, on behalf 
of the Standing Committee, moved the following resolution :— 

That the Council of Agriculture for England views with alarm 
the possibility of the existing subsidy on the building of cottages 
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in rural areas being withdrawn before the shortage in proper housing 
accommodation for agricultural workers has been adequately met, 
and would strongly urge the Govenunent to delay the consideration 
of any such proposal. 

Mr. Acland said that the mere suggestion that it might 
be possible to diminish or to withdraw the present subsidy 
given by the nation towards housing had struck all who were 
keen on the improvement of conditions in rural districts with 
dismay. He did not consider the suggestion to be one at all 
likely to be acted on, but it was important that the Council 
should affirm the need for the continuance of the subsidy. 
As regards country parishes, there was a higher subsidy 
under the Wheatley Act than for urban parishes, but he could 
not get separate figures for the two groups: 99,000 houses 
in all had been approved under this Act, 39,000 were under 
construction and 33,000 had been completed. 

Nothing should be done to discourage, but rather every¬ 
thing should be done to encourage, our Rural District Councils 
to proceed with housing schemes. These Councils would 
realise more and more as they went into matters that better 
housing would actually pay them. The cost of maintenace of 
mental defectives in Devonshire had risen in four years from 
about £8,000 to £16,000. The contribution to this cost from 
the County rates was something like Id. in the £. Half of the 
expenditure was avoidable under better housing conditions. 
If one went through the estimates of other County Committees 
dealing with tuberculosis, child welfare, and different health 
services falling both on County rates and on district rates, 
it would be found that a large margin of the rates could be 
got rid of through better housing. Many rural districts had 
not even rated themselves up to a Id. rate to improve their 
housing. If they could spend a 2d. rate they should save a 
3d. or a 4d. rate on other services. Mr. Denton Woodhead 
seconded the resolution, and Lord Bledisloe, on behalf of 
the Ministry, pointed out that, so far as the Ministry was 
concerned, Mr. Acland was pushing an open door. It was 
quite true that the Ministry of Health was required to review 
the position with regard to the Housing Subsidy every other 
year. The first revision would, in the ordinary course, take 
place on October 1 next. No change could be introduced until 
the House of Commons had decided that it should be so, and he 
thought that the Council could leave the matter in the hands 
of those who represented the agricultural industry in the 
House of Commons. The Ministry had no present knowledge, 
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or indeed any indication, that the present subsidy on cottage 
building was likely to be withdrawn. Separate figures for 
rural and urban housing, respectively, could, he thought, 
be obtained, and they would be furnished at the next meeting 
of the Council unless in the meantime they were given an 
answer to a question in the House of Commons. The resolution 
was put to the meeting and carried. 

Foreign and Colonial Restrictions on British Pedigree Live¬ 
stock. —Col. Sir George Courthope, M.P. (East Sussex), 
moved the following resolution :— 

That in the opinion of tho Council of Agriculture for England, 
the Regulations for the Importation of Pedigree Live Stock 
enforced by tho Dominion of Canada, the Irish Fioo State, and the 
United States of America act as an absolute embargo on tho 
shipping of Live Stock to those countries, and appear to be imjust 
to British Brooders. The Council, therefore, requests the Minister 
of Agriculture to endeavour to obtain such modification of the 
regulations now in force so that Pedigree Live Stock may be 
acirnitted to all the British Dominions, the Irish Free State, and 
tho U,S.A, from any county in Great Britain which is free from 
foot-and-mouth disease. 

He said that he realised that it might be difiicult for the 
Ministry to take the line suggested in the resolution under 
present circumstances. At the same time, the export market 
for high-grade pedigree stock had disappeared. On the other 
hand, Canadian and Irish stores circulated freely in this 
country. The resolution had first been put forward by the 
Breed Societies, who were anxious that the Ministry should 
secure such modification of the regulations as was possible. 
There was no reason why the export of Sussex stock should 
be stopped because foot-and-mouth disease was found in 
Dutch carcasses in Scotland. Mr. J. Evens seconded the 
resolution and said that he had been asked to do so by the 
National Cattle Breeders’ Association. Lord Bledislob, 
on behalf of the Ministry, said that he was entirely in sympathy 
with the views put forward, though it was peculiarly difficult 
to take action at the present moment. Since January 1, there 
had been no fewer than eighty-four outbreaks in nineteen 
different counties in Great Britain, and the Ministry could 
not make out a satisfactory case to the Dominions to relax 
their precautionary measures against foot-and-mouth disease 
in regard to British pedigree stock. The Argentine Govern¬ 
ment did allow a difference to be made between one part of 
Great Britain and another. Indeed, if a County had been 
free for months, pedigree animals could be exported from 
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it to the Argentine. It must be remembered, however, that the 
position of Argentina with disease was different from that of 
Canada and the United States without it. We could not 
ask the latter countries to take animals from this country 
when we would not admit theirs if foot-and-mouth disease 
were prevalent with them. The Breed Societies might, 
however, possibly usefully approach the Dominions and 
the other countries direct with a view to preparing the ground 
for the admission of stock on the lines indicated in the 
resolution. Mr. Matthews (Hereford) supported the resolution. 
Mr. Patterson (Staffs) opposed it, on the ground which Lord 
Bledisloe had indicated. 

Sir George Cottrthopb then suggested an amendment of his 
resolution to leave out the last sentence. The resolution 
as amended was carried. 

Economy Bill Proposal. —Mr. Denton Woodhead moved 
the following resolution :— 

Tliat the Council of Agriculture for England protests most 
strongly against the action of the Government in proposing to 
deprive Approved Societies imder the National Health Insurance 
Act of £2,800,000 per annum, being Government Gmnt, as it will 
seriously cripple the operation of assisting insured persons by 
means of additional benefits. 

It was seconded by Mr. Hamilton, and discussed by the 
Minister, Sir Douglas Newton and Capt. Morris, who opposed 
it on the ground that the question was outside the Councirs 
province, put to the meeting, and lost. 

Report from Agricultural Advisory Committee. —The Report 
(No. 14) of the Proceedings of the Agricultural Advisory 
Committee for England and Wales was received by the 
Council on the motion of Mr. George Dallas. The Report is 
appended. 


AGRICULTURAL ADVISORY COMMITTEE 
FOR ENGLAND AND WALES 

Report (No. 14) to the Councils of Agriculture for England 
and Wales on the Proceedings of the Agricultural Advisory 
Gommittee.—Since the last Report was prepared there have 
been three meetings of the Agricultural Advisory Committee, 
namely, on March 3, April 14, and May 19, the Minister being 
in the chair on each occasion. 
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(1) lioenamg of Bulls* —^At the meeting on March 3, the 
Minister stated that a very satisfactory report had been 
received from Northern Ireland on the working of the Com- 
pulsorj" Licensing of Bulls scheme in 1925 in that country.' In 
reply to an inquiry, the Minister said that it was intended to 
proceed with the scheme in this country as soon as farmers’ 
objections became less pronounced and the country more 
ready to accept the proposal. It was represented that there 
was disappointment in Scotland through the scheme having 
been dropped. 

(2) Merchandise Marks Bill. —^An early opportunity was 
taken of placing the Bill before the Committee, the difference 
between it and the previous measure being explained. It 
was explained that, under this Bill, no commodities would be 
mentioned specifically in the Bill, but a Standing Committee 
would be set up which should decide what goods should be 
marked before entry into the country. The Committee agreed 
that the object in view was likely to be achieved by the present 
Bill, which, although it might be criticised as being slower in 
its procedure than the former Bill, was surer of getting the 
end accomplished. 

(3) Agricultural Credit. —The Report which had been 
presented by the Ministry on Agricultural Credit was dis¬ 
cussed, and the Committee informed that the proposals in it 
were being considered between the Government and the 
banks. A shorter memorandum was promised so soon as the 
Government had agreed upon a scheme. 

(4) Arsenical Sheep Dips. —^A memorandum by the Ministry 
was considered, and it was agreed that the Ministry should issue 
an Order prohibiting, after January 1, 1927, the use of arsenical 
dips for the second dipping of sheep for Sheep Scab whenever 
double dipping was required under the Ministry’s Orders or 
Local Authorities’ regulations. 

(5) Fbot-and-*Mouih Disease.— At the two first meetings, 
Mr. Jackson (then Deputy Chief Veterinary Officer) 
reported on the position of the disease as then existing 
in the country. At the first meeting, he stated that evidence 
had accumulated that the disease was being spread by 
railway trucks, which had carried infected cattle, not being 
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properly disinfected. Railway companies are required to 
disinfect their trucks by the Animals (Transit and General) 
Order, and the Ministry had now taken the matter up and 
was pressing companies for a thorough disinfection of the 
trucks. 

At the second meeting, Mr. Jackson reported an improve¬ 
ment in the general position in regard to the disease. Out¬ 
breaks had, however, been serious in the East Riding of Yorks, 
where 14 had occurred since March 11. Sheep flocks in 
j)articular had been affected, and it was probable that the 
disease had been spread from flock to flock by birds. In one 
district about 00,000 fat sheep were nearly ready for market 
when the disease broke out, and the supply of roots for their 
feeding had been nearly exhausted. The difficulty, therefore, 
arose of disposing of them in the face of the impossibility 
of getting them marketed in the ordinary way and passed 
thence into the usual channels for consumption. In these 
circumstances, a number of farmers started a co-operative 
society for the slaughter and marketing of the animals. This 
excellent lead was followed in other districts by the National 
Farmers’ Union, which assisted the farmers in difficulty in 
this matter by all means in their power. 

(6) Draft Milk and Dairi^ Order— At its meeting on 
April 14 the Committee discussed this draft, and decided 
to set up a Sub-Committee, consisting of Lord Clinton, Sir 
George Courthope, Mr. Dallas, Mr. Donaldson, and Mr. Strutt, 
to go into the subject more fully with officials of the Ministry 
of Health and the Ministry of Agriculture. This was done, 
the Sub-Committee, under the chairmanship of Lord Clinton, 
holding three meetings and presenting its report, which was 
adopted with slight amendments at the meeting of May 19. 

(7) Destruction of Injurious Weeds— As a result of the 
Ministry’s examination of the matter, which was referred to 
in the last Report to the Councils, a memorandum detailing 
the lines of a proposed amendment of the law was circulated 
to the Committee. The Committee agreed that the amendment 
proposed should be made the subject of a Bill. The Minister 
undertook to proceed with a Bill as soon as the Government’s 
legislative programme permitted. He did not anticipate, 
however, that this would be during the present year, 
(May 20, 1926.) 
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THE WOOLEY SANATORIUM SETTLEMENT 

SCHEME 

J. A. Caseby, 

Ministry of Agricvlture and Fisheries, 

Experience in the treatment of tuberculosis goes to show 
that most patients derive very considerable benefit from 
treatment in Sanatoria under strict medical supervision ; also, 
that the improvement attained in this way is far too often 
destroyed when a patient returns to ordinary home conditions 
and an industrial environment. It would seem, therefore, that 
most success is to be hoped for if patients can be kept under 
constant medical supervision and hygienic surroundings for 
prolonged periods. 

There are obvious difficulties, connected with accommoda¬ 
tion and expense, in achieving this ideal in the ordinary way ; 
patients, too, would hardly consent to be separated from their 
relations and friends for an indefinite period. They may, 
however, be induced to remain in healthy surroundings if they 
can obtain suitable and remunerative work there. 

The Settlement Scheme, established some two and a half 
years ago at Wooley, near Hexham, in connection with the 
Sanatorium for tubercular patients, is a definite attempt to 
solve the problem outlined above. The settlement adjoins the 
Sanatorium, which occupies a high and exposed site at Wooley, 
near Hexham. 

This experiment in occupational therapy owes its inception 
to the Honorary Director, Dr. J. B. McDougall, who is the 
Medical Superintendent of the Sanatorium ; and it is to his 
enthusiasm and efforts that so many schemes have been 
started to provide occupation in the Settlement, and these, 
with the whole-hearted co-operation of the settlers, have 
developed with great rapidity. 

Kiscellaiieoiis Occupations. —Printing is one of these schemes, 
and the department concerned now supports five ex-patients. 
It publishes a monthly magazine, which has attained a circula¬ 
tion of over 3,900 copies and forms a bond between patients 
and ex-patients of the Sanatorium; and it also executes 
outside orders for general printing work, such as bills, tickets, 
printed notepaper, and other stationery. A sign-writing 
department, started recently, produces window tickets, 
calendars, hand-painted Christmas cards and similar articles. 
It also undertakes large-scale diagrams and anatomical charts 
of farm animals, etc., to order, suitable for lecture purposes. 
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A shop, supplying small necessities and luxuries to sanatorium 
patients and staff, supports a female ex-patient who lives on 
the premises. 

The Pig Farm. —The agricultural side of the settlement will, 
however, be of more particular interest to Joxtbnal readers. 
The pig farm is one of the chief features in this connection, and 
it was one of the first schemes to be started at Wooley. There 
were, in all, 25 brood sows and 15 gilts to farrow this spring and, 
taking an average of 5 per litter, it was hoped to have 200 young 
pigs to run through the summer. The sows include 21 Large 
Blacks, 1 Berkshire and 3 pure-bred Cumberlands ; and the 
gilts are pure-bred Large Blacks, showing true breed character¬ 
istics. All sows and gilts are mated to pedigree Middle White 
boars of Histon strain, which gives a cross, seen in 100 porkers 
of various sizes, of an ideal pork type, attaining early maturity. 
Most of these porkers were white with blue spots and markings, 
a colouring which is much favoured in the north-eastern 
markets. Two men, fully employed at district rates, and three 
boys, on part-time employment, constitute the staff. One of 
the settlers is in charge and he supervises all operations, 
including certain feeding experiments which are now being 
carried out with a proprietary feeding compound at the instance 
of the manufacturers. Investigations in regard to “ Seedy-cut ” 
have also been undertaken and reported upon.* From these 
it was deduced that “ Seedy-cut ’’ is most probably a developed 
abnormality in the mammary gland of the pig ; also that the 
black streaks, so frequently noted in the belly wall of the 
black pig, are, in fact, nothing more than the invaginated 
epidermis or skin which is a necessary factor in the development 
of the mammary gland. 

The pigs at Wooley, with the exception of those destined 
for the butcher, are run on the open-air principle. Those 
being fattened for sale are housed in wooden build^gs and are 
pushed on for the early attainment of about 140 lb. live weight, 
when they are marketed. The Director of the Settlement has 
in view a further development of the pig farm, for which there 
is ample space, which will provide occupation for additional 
settlers. 

Bftbfait F&nning, both for fur and wool, is practised on a 
considerable scale. Beginning in a small way, the stock now 
numbers some 800 rabbits, and with this summer’s litters of 
young ones there is every likelihood of the total reaching well 


♦ See Pigs, August, 1923. 
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over 1,000. There are some hundreds of light and airy hutches, 
these having small>mesh wire netting floors with sliding zinc 
trays under. To this provision for speedy and easy cleaning 
is doubtless due, the absence of smell on the farm which is 
an unexpected feature to those accustomed to rabbit farms. 

Two breeds are kept. Chinchillas for pelt production and 
Angoras for wool. It was the original intention to restrict 
the enterprise to these two purposes, but the success of the 
Settlement rabbits on the show bench, all over England, and 
the high prices realised for animals for breeding and show 
purposes, has led to a development on this side. Surplus 
Chinchillas are pelted, and the making-up and utilisation of 
the skins for garments, slippers, gloves, etc., is a new and 
promising branch of the Settlement work. 

The chief interest of the rabbit farm, however, is the produc¬ 
tion of Angora wool, about which the Settlement Director 
has published a comprehensive treatise ; t and for this wool 
there is an increasing wholesale demand at 35s. per lb., the 
exceptional care taken at Wooley in cleaning and grading the 
product, bringing its reward in the shape of top market price 
from the mills. The wool is clipped from the rabbits as soon as 
it has reached the length—^four inches—required by the 
spinners, and, after examination and grading, is packed for 
transport in air-tight tins as a safeguard against dust and damp. 

The recording work in connection with the rabbit farm 
has been very completely organised. Every rabbit is numbered 
and has a card in an index system, upon which its full pedigree 
is recorded, as well as in the pedigree book. Notes are kept 
of the dates of all matings as well as of the births of litters; 
particulars are also recorded of the numbers of each sex of the 
young ones and the manner in which they are disposed of. 

As may be imagined, the food bill for the rabbit farm is an 
expensive item, but roots and hay for winter feed are grown 
at the Settlement, and supplies of grass, herbs and weeds, 
available from the Estate for more than six months in the 
year go a long way towards keeping the food bill within 
reasonable limits. 

The research side of specialised rabbit farming has not 
escaped the attention of Dr. McDougall, who is responsible 
for an investigation into the microscopical structure of the 


t “ Angora Wool Fanning ” by J. B. McDougall, M.D., M.R.C.P., 
published by Ftir and Feather, Idle, Bradford, price 2s. 3d., post free. 
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Angora wool fibre, the results of which he communicated in a 
paper read to the First Rabbit Industry Conference held at 
Bradford in January of this year. Dr. McDougall has also 
collaborated with Dr. R. P. Smith and Dr. Laws, of Newcastle, 
in investigating the infectious disease called ‘‘ Snuffles,'' the 
cause, perhaps, of more losses to rabbit keepers than any 
other disease to which these animals are subject, and some 
important conclusions were arrived at. 

The Carpenter’s Shop of the Settlement may, fittingly, be 
mentioned here, as all the rabbit hutches and many other 
fitments of the farm are made in it. The “ Wooley " hutch, 
already briefly described, is made three-tier height for out¬ 
door use, and in modified form for use indoors. 

Goats. —The latest Settlement venture, the development of 
a pedigree herd of milk-recorded goats, has possibilities other 
than the purely financial gain aimed at with the pigs and 
rabbits ; as, apart from the additional employment that will 
be provided for settlers. Dr. McDougall desires to include 
fresh goat’s milk in the dietary of his patients. The goat is 
very resistant to tuberculosis; its nfilk, in normal circum¬ 
stances, has a high butter-fat content, and is, usually, more 
easily digested by delicate persons than cow’s milk. The 
Settlement Estate includes a large dell, overgrown with 
thickets of blackberry and numerous other shrubs and bushes, 
relished by goats; and there is a plentiful supply of rough, 
coarse grass. It is intended to run the goats loose in one herd. 

Ptovision of Funds. —It will probably be asked how the 
necessary funds for the Settlement Scheme have been raised ; 
and the answer to that question rather gives away the secret 
of its undoubted success. Apart from a contribution of £1,200 
from the British Red Cross Society, the whole of the capital 
represents voluntary contributions, and over 60 per cent, of 
these voluntary gifts have come from patients and ex-patients 
of the Sanatorium. With such enthusiasm on the part of the 
patients, and the enterprise and careful guiding of the Honorary 
Director, it is not difficult to understand why the Wooley 
Sanatorium Settlement Scheme furnishes to other Authorities 
dealing with tuberculous cases, an example that can be 
appreciated best by personal visit and first-hand study. 
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JULY ON THE FARM 

J. R. Bond, M.Sc., N.D.A. (Hons.), 

Agricultural Organiser for Derbyshire. 

Seasonal Notes. —“ Plaguy July ” this month has been called, 
because it is a period when there is so much to be done or 
which wet weather prevents from being done. No doubt the 
epithet also alludes to the frequent outbreaks of epidemic 
disease which, before the dawn of bacteriology, used to occur 
or reach their climax during the hottest month of the year. 
This particular period of the summer had an ill reputation 
even in Ancient Rome ; it formed the greater part of the 
canicular or dog-days—July 3 to August 11—when events 
were believed to be influenced by an evil star, which in that 
era rose and set with the sun during the days mentioned. 
The dog-days superstition persisted in our country until, in 
recent times, observers showed that the coincidence of the 
dog-star with the sun no longer occurred in July, and 
rabies and cholera were proved to be virus diseases. 

It is in July that in most years the sun attains its greatest 
power, and this fact has been used to explain why Marc 
Antony chose the Roman Quinctilis or fifth month for re¬ 
naming in honour of Julius Caesar. More probably, however, 
his reason was because Caesar was bom in this month, and 
had himself honoured it by increasing its duration to thirty-one 
days. Our Saxon ancestors called this Heu-monath or hay 
month, a name which survives in modern Dutch as Hooymaand. 

The weather of July has the reputation of being extreme— 
either very dry or very wet. This behaviour was in former 
times associated with weather saints, and according to whether 
the saint day was wet or fine, so would the ensuing forty 
days be rainy or dry. The fallacy of our own superstition 
concerning St. Swithin s (July 15) has previously been dis¬ 
cussed in these notes ; the Belgians had St. Godelieve, July 6 ; 
the French observed the weather on St. John’s day, June 24 ; 
the Germans, St. John’s day, or June 27 ; while Visitation, 
July 2, had weather significance to people in many parts of 
Europe. It may seem strange that the period of forty days 
should be common to the lore of all the above-mentioned 
nations; but this is probably explained from the frequent 
use of that period in scriptural narratives. 
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Operations* —Hay making is, of course, the principal farm 
operation in July, always provided that weather conditions 
j)ermit of it. In the later northern and upland districts this 
work often extends over the following month. After the 
ricks have stood for a week or two to become partially settled, 
the loose hay round the outsides should be pulled out and, 
except under bams, the roof should be raked down and thatched 
before attention has to be turned to the com harvest. Over¬ 
heating may be prevented by reasonable precautions—^the 
use of the stack thermometer and the rick borer. When the 
temi)erature is allowed to approach 170° F., there is danger 
of spontaneous ignition, due to chemical changes which 
continue after bacteria have been destroyed by the heat. 
It may be five or six weeks after stacking before an over¬ 
heating rick reaches the danger point; so any stack that has 
become too warm should be kept under observation for that 
period, unless readings from the heart of the mass have shown 
definitely that the temperature is steadily declining. 

The aftermaths of old grass land do not call for attention 
until some weeks after being cleared, unless owing to crooked 
fences or dire need of grazing, stock are turned in to find what 
they can along the hedge bottoms. Sometimes also it is con¬ 
venient to cart yard manure on to the hay stubble at this 
stage. 

Seeds stubbles intended for winter com may, according to 
circumstances, be left until September, or broken up forthwith. 
Where there is couch or twitch to be eradicated, early ploughing 
is desirable. The same applies in the southern and midland 
counties to the prevention of frit-fly attack in winter com 
after grassy leas. Early breaking up is, however, likely to be 
of more importance when the lea has been down for more 
than one year; a first-year lea containing a good stand of 
red clover may bo too valuable to be sacrificed at this stage. 
In some districts with low rainfall it is customary to apply the 
bulk of the yard manure used in the rotation to the lea stubble 
before ploughing. In this case the turnip crop is grown with 
artificials only and fed on the land. 

Pen-Fallowing. —The operation of working and cleaning 
land between the harvesting of a crop in June or July and 
the sowing of the next crop in autumn is known as pen¬ 
fallowing or bastard fallowing. On heavy land its adoption 
may enable the farmer to reduce the frequency of summer 
fallowing or to grow roots without excessive spring cleaning 
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operations before sowing. To secure the best results, however, 
the stubble of the seeds or silage crop must be broken up 
while in a dry state. This necessitates both suitable weather 
conditions and the use of mechanical power. Probably the 
steam cultivator, where it can be hired, is the cheapest as 
well as the best implement for this purpose. Incidentally, 
steam cultivation is much more extensively practised in this 
country than is generally realised : there are about 350 double¬ 
engine and 250 single-engine sets now at work. What may 
prove to be a serious rival to the cable method of high-power 
working, however, is on the horizon ; it is a 70 h.p. rotary 
tiller, which I have seen at work in Lincolnshire, but not 
engaged in breaking up hard baked clay; the designer 
assures me, however, that it is fully equal to that task. 

Horse-hoeing. —^Potatoes receive their final hoeing and 
earthing up in July. Root crops—^the prospects of which 
this year promise to improve the values of store sheep— 
should now have their last and shallow horse-hoeing ; and 
on strong or wet land a light earthing up may be executed to 
facilitate the harvesting of the bulbs. In the case of sugar 
beet, the chief object of earthing up is to prevent an excess 
of green crown. The question of horse-hoeing roots is in 
certain of its aspects a contentious matter. There are some 
who believe that this operation is beneficial to tlie crop in 
ways other than by checking or destroying weeds, i.e., by 
SBration and by conserving moisture. In a recent discussion 
one farmer even advised increasing the depth of the operation 
as the soil moisture receded downwards. Other farmers who 
have tested that matter are convinced that deep hoeing 
after the root fibres have begun to spread between the drill 
rows is injurious to the crop. As regards the alleged moisture- 
conserving effect of horse-hoeing between root rows, no 
scientific experiments that are really relevant to the question 
have been carried out in this country, and the results of 
American experiments support the practice of the farmer 
who t hinks more about weed killing than about the soil mulch, 
but who takes care not to destroy the root fibres of the crop 
plant. The single A-shaped share is preferable to the double 
L-shaped blades for late work among root crops. 

Pastures and Cattle. —On the best feeding pastures forward 
bullocks now become ready for the butcher, and at this time 
of the year beef prices reach their maximum. Grass-fattened 
cattle, however, do not kill quite so well as staU-fed beasts, 


368 


July on the Farm. 




unless the grazing has been supplemented with concentrated 
foods. Most feeders do provide such supplements; but in 
the absence of experimental proof that linseed and cotton 
cakes are, under grazing conditions, superior to, say, crushed 
barley, it is difficult to understand why albuminoid matter 
should be preferred to carbohydrates for fat production, 
when the basal ration—good grass—^is itself rather high in 
albuminoids. 

For milk production July is not generally such a good month 
as June. The output of the herd tends to shrink appreciably 
in «July, and cows that calve in this month do not under 
ordinary management keep up a high daily yield for long 
or make high total yields in their lactation periods. The herbage 
may bo sufficient in quantity but is apt to become rather 
benty and fibrous, and even the white clover throws up flower 
stalks at the expense of leaf production. No doubt the heat 
also has an enervating effect on the cows, and insects add to 
their discomfort. Cows managed on the soiling system—^kept 
indoors and fed with green fodder—^give higher milk yields 
than those pastured in the ordinary way at this time of the 
year; and where phenomenal yields are sought, this method 
is adopted. In this connection an old practice has recently 
been advocated, viz., to bring the herd indoors during the 
hottest part of the day and supply artificial foods. Whether 
afternoon housing is or is not to be recommended in ordinary 
dairy farming practice depends on conditions, such as the 
season, the level of milk yield of the herd, the area, condition 
and quality of the pasturage, water supply, and shade. If 
the pastures are burnt up and the cows are gadding, afternoon 
housing is obviously desirable, not only for the milkers but 
also for the dry cows heavily in calf. To house the stock, 
however, merely for the purpose of inducing the cows to eat 
more concentrates and thereby yield a little more milk may 
be uneconomical. Under ordinary conditions, however, deep 
milkers do require additional concentrated food or soiling 
crops in July. The desirability of sowing marrow-stem kale 
for use at this time of the year was mentioned in the April 
notes; but where reliance is placed on concentrates, the 
typical July allowance is ^ lb. for each gallon of milk yielded 
above the first two gallons. First calf heifers may with 
advantage receive more liberal feeding. 

Steep Maggot Fly* —From June till September the shepherd 
has to be watchful to keep his flock free from the fly; but 
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in the close, moist, hot weather which often occurs in this 
month, when the eggs of the fly hatch out and develop so 
quickly, more frequent inspection and very prompt attention 
are needed to prevent serious injury being done. Lambs 
appear to be more subject to attack tWn older sheep, and arc 
sometimes struck on parts other than the hindquarters. 
Sheltered places and flelds near woods and hedges are more 
dangerous in this respect than more exposed country. The 
necessity of keeping the sheep clean and well “ belted ” is 
well known; but, as already mentioned, this alone does not 
confer immunity. 

Dipping is certainly of service as a preventive measure, 
but its effect in warding off the fly or of killing eggs deposited 
after the immersion is of short duration, about a fortnight or 
less in showery weather. Sulphur is regarded as the dip in¬ 
gredient possessing the protective action. The symptoms of 
attack are well known—^the sheep behaves abnormally, wags 
its tail or in a bad case rubs and bites and wanders away 
from its fellows ; there is a discoloured patch of wool where 
the maggots are at work. There is not great difficulty in 
killing the maggots, if treated early enough. Sheep dip is 
often used ; a mixture of turpentine and rape oil in equal 
parts is very good ; and paraffin is very potent. An old 
remedy is equal parts of paraffin and milk, which probably 
meets the suggestion of Dr. Stewart MacDougall (who in¬ 
vestigated maggot fly for the Highland Society) that the 
dressing-oil should not be too strong : if the maggots are 
killed at once they are difficult to remove from the wool, 
and sheep so treated will be struck again. It is well to dust 
sulphur over the affected patches after treatment. 

Farm Competitioiis. —One of the least spectacular but not 
the least commendable activities of agricultural societies is 
the holding of competitions for the best cultivated farms. 
The inspection—or the second inspection where the farms 
are seen twice—^is generally carried out in July. Judging 
farms at this time of the year, especially when entries are 
numerous, is a strenuous task; for the conscientious judge 
endeavours to see every animal, every field and^every fence on 
each holding in the competition, and to weigh the answers given 
to numerous questions that he must put to the competitors. 

Organizers of farm competitions have often sought for a 
simple formula or criterion to apply in making the awards. 
It has been suggested that since farms are businesses, the 
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order of merit in farm competitions should be simply that 
of the profits as shown by properly audited books. This sug¬ 
gestion is not so simple to adopt as it looks. Assuming that 
methods of accounting could be agreed upon, there is then the 
question of whether the criterion should be profit per acre 
or per cent, on the tenant’s capital. Would either basis afford 
a fair comparison between, say, a farm rented from an old- 
fashioned landlord, and another holding bought by the occupier 
in 1920 ? In some respects accounts do not adequately express 
the difference between the methods of one farmer and another. 
The apparent profits of a particular year may be distended 
by “ economies ” in such matters as hedging, ditching, head¬ 
lands, hedge bottoms and the acreage under cleaning crops. 
There are other ways in which the reserves of good husbandry 
may be temporarily drawn upon but which might be difficult to 
assess for accounting purposes. On the other hand, the accounts 
would hardly show the value of work which another farmer 
might be doing in laying the foundations of an improved herd. 

Farm judges are mainly influenced by the productivity of 
the various holdings, as indicated by the number, condition 
and merit of the live stock, the vigour of the arable crops, 
the condition of the pastures, and the yield of the mown land 
as shown by the quantity of fodder in the stacks. If excellence 
in these matters is combined with forwardness of operations, 
freedom from weeds, well-kept fences and gates, and general 
neatness about the homestead, it is difficult to criticise the 
visible results of the management. Yet such a farm may be 
known to be run at a loss, when neighbouring holdings were 
being made to yield a living. Such cases are difficult to decide. 
British agriculture needs holdings run for purposes other 
than monetary gain; and where loss is attributable to the 
pursuit of information likely to be of benefit to farmers 
generally—as the testing of new methods—due allowance 
and credit should be given to the competitor. 

The judge of farms has thus to weigh many considerations 
in arriving at his decisions. He is happy when he can find 
for the premier award some competitor who approaches his 
ideal farmer—one who is doing as well for himself as economic 
cond tions will permit, but who is also doing rather more 
than his duty by the other interests concerned in the farming 
industry—^finding employment for and retaining the services 
of a good staff of labourers, improving the rentability of the 
holding, and contributing in sundry ways to the advancement 
of agriculture in general and of local practice in particular. 
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MONTHLY NOTES ON FEEDING STUFFS 

E. T. Hainan, M.A., 

Animal Nvlrition InstitiUe, Cambridge University, 
Accessory Aids to Digestion and Nutrition —In preparing 
foods for animals, substances are often added for the purpose 
of making the ration more palatable, to disguise an objection¬ 
able flavour, to correct a tendency the food may otherwise have 
towards causing looseness of the bowels or the reverse, or to 
supplement the mineral deficiencies of the diet. Such substances 
have rarely any food value in themselves, and it becomes 
interesting to ascertain to what extent their use is justified in 
farming practice. The addition of salt to badly cured or musty 
hay, and the addition of molasses to straw, will cause animals 
to eat greedily what they would otherwise reject, and in times 
of shortage their use for this purpose is perhaps justifiable. 
Such materials used for this purpose are comprised under the 
general term condiments, and include such substances as 
gentian, juniper, aniseed, and fenugreek. Wisely used, con- 
dimental aids of this nature may be considered good farming 
practice, in that they enable the farmer to deal with un¬ 
palatable mixtures with good results. Their general use on the 
farm, however, is unsound for the following reasons : (1) The 

condiments are being used for sound and healthy animals 
whose normal appetite should not need such adventitious 
aid ; (2) one of the first symptoms of disease in farm animals is 
a failing appetite, and if condiments are used, this first 
symptom may be suppressed until the animars health is so 
seriously undermined as to jeopardise the possibility of sub¬ 
sequent recovery; (3) the stockman is tempted to neglect 
that most important part of his duties, keeping the animal on 
full feed by giving suitable mixtures of feeding stuffs. Arrang¬ 
ing foods into mixtures which will keep the animals in good 
health, will keep them feeding eagerly, and which are properly 
balanced, is an art in itself, and automatically ensures that the 
foods are being economically and wisely used. Finally, science 
teaches us that the addition of condiments does not lead to 
increased digestibility of the food. The cost of the condiment 
is consequently, under normal conditions and excluding 
molasses, an unnecessary addition to the food bill. 

Uineral Condiments. —^Apart from condiments in the strict 
sense, there is also that class of substances comprising salt, 
chalk and calcium phosphate in various forms, that are added 
to foods to balance the other constituents of the diet. With 
the general use of salt, chalk, and phosphate for feeding, 
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DxaOBIPTIONf 

Price per qr, 

s. d. lb. 

Price 

per 

ton 

£ 8. 

Ba^ 

rial 
value 
per 
ton 
£ 8. 

CSstd 

food 

value 

per 

ton 

£ B. 

Starch 

equiv 

per 

1001b. 

TncT 

per 
unit 
starch 
equiv. 
8. d. 

Price 
per lb. 
starch 
equiv, 
d. 

Pro- 

tein 

equiv. 

% 

Wheat, British.. 

_ 

_ 

14 

0 

0 

16 

13 

6 

72 

3 

8 

1'96 

9*6 

Barley, British feeding 

— 

— 

9 

6 

0 

12 

8 

13 

71 

2 

6 

129 

6*2 

„ Canadian No. 4 Western 

31 6 

400 

8 

17 

0 

12 

8 

6 

71 

2 

4 

1*26 

6*2 

„ American 

31 0 


8 13 

0 12 

8 

1 

71 

2 

3 

1-20 

6*2 

„ Russian 

30 9 


8 

12 

0 

12 

8 

0 

71 

2 

3 

1-20 

6-2 

Gate, English, white .. 

— 


10 

7 

0 13 

9 

14 

60 

3 

3 

1-74 

7-6 

„ „ block and grey 

— 

— 

9 

13 

0 

13 

9 

0 

60 

3 

0 

1-61 

7*6 

„ Scotch, white 

— 

— 

10 

17 

0 

13 

10 

4 

60 

3 

6 

1-83 

7-8 

„ Canadian No. 2 Western 

30 3 

320 

10 

12 

0 

13 

9 

19 

60 

3 

4 

1-78 

T-6 

„ „ No. 3 „ .. 

27 3 


9 

10 

0 

13 

8 

17 

60 

2 

11 

1-66 

7-6 

„ „ feed 

26 3 


9 

3 

0 

13 

8 

10 

60 

2 

10 

1*62 

7*6 

„ American. 

26 0 


9 

2 

0 

13 

8 

9 

60 

2 

10 

1-62 

7-6 

„ Argentine 

26 3 


9 

3 

0 

13 

8 

10 

60 

2 

10 

1*52 

7*6 

„ Chilian. 

26 0 


9 

2 

0 

13 

8 

9 

60 

2 

10 

1-62 

7-6 ' 

Maize, Argentine 

20 6 

480 

7 

2 

0 

12 

6 

10 

81 

1 

7 

0>86 

6*8 

„ South African .. 

31 9 


7 

«t 

0 

12 

6 

16 

81 

1 

8 

0-89 

6-8 

Beans, English winter.. 

— 

— 

11 

0 

1 

11 

9 

9 

66 

2 

10 

1*52 

200 

Peas, „ dun 

— 

— 

11 

10 

1 

7 

10 

3 

69 

2 

11 

1-66 

18*0 

„ „ maple.. 

— 

— 

11 

13 

1 

7 

10 

6 

69 

3 

0 

1-61 

18*0 

Millers* ofFaJts— 














Bran, British .. 


— 

5 15 

1 

6 

4 

9 

42 

2 

1 

M2 

10*0 

„ broad .. 

— 

— 

7 

0 

1 

6 

6 

14 

42 

2 

9 

1-47 

10*0 

Middlings, fine, imported .. 



7 

17 

1 

1 

6 

16 

69 

2 

0 

107 

12*0 

„ coarse, ]3ritish .. 


— 

6 

10 

1 

1 

6 

9 

68 

1 

11 

103 

11*0 

Pollards, imported 

— 

-- 

6 

0 

1 

6 

4 

14 

60 

1 

7 

0*86 

11*0 

Meal, barley. 

— 


10 

6 

0 

12 

9 

13 

71 

2 

9 

1-47 

6*2 

„ maize. 

— 


8 

16 

0 

12 

8 

3 

81 

2 

0 

P07 

6*8 

„ „ South African 

— 

— 

8 

0 

0 

12 

7 

8 

81 

1 

10 

0*98 

6*8 

i> »f gonn 

__ 


7 

10 

0 

18 

6 

12 

86 

1 

7 

0*85 

10*0 

„ „ gluten feed 

- 

— 

9 

2 

1 

6 

7 

16 

76 

2 

1 

M2 

19*0 

„ locust bean 

— 

— 

9 

6 

0 

9 

8 

16 

71 

2 

6 

1’34 

3*6 

„ bean . 

... 

— 

12 

6 

] 

11 

10 

14 

66 

3 

3 

1-74 

20*0 

„ fish . 

— 

— 

18 

0 

4 

1 

13 

19 

63 

5 

3 

2-81 

48*0 

Maize, cooked flaked .. 

— 

— 

10 

5 

0 

12 

9 

13 

85 

2 

3 

1-20 

8*6 

Linset^— 














„ cake, English, 12% oil 

— 

— 

11 

17 

1 

16 

10 

1 

74 

2 

9 

1-47 

25*0 

»t *> M 10% *> 

— 

— 

11 

10 

1 

16 

9 

14 

74 

2 

7 

1*38 

26*0 

If ft 0% „ 

— 

— 

11 

6 

1 

16 

0 

9 

74 

2 

7 

P38 

26*0 

Soya bean „ 6% „ 

_ 

_ 

11 

0 

2 

11 

8 

9 

69 

2 

6 

1-20 

36*0 

Cottonseed cake,English,6|%„ 

— 


6 16 

1 

13 

6 

2 

42 

2 

6 

1>29 

170 

„ „ Egyptian,6J% „ 

— 


6 

0 

1 

13 

4 

7 

42 

2 

1 

1 12 

17*0 

Decorticated cottonseed cake, 














7% oil 

— 


10 

0 

2 

11 

7 

9 

71 

2 

1 

M2 

34*0 

Decorticated cottonseed meal, 














7% oil 

— 


10 

10 

2 

11 

7 

19 

74 

2 

2 

M6 

36*0 

Coconut cake, 6% oil.. 

_ 

_ 

8 10 

1 

10 

7 

0 

79 

1 

0 

0-94 

16*0 

Ground nut cake, 6-7% oil . . 

— 

— 

8 

6 

1 

16 

6 

10 

67 

2 

3 

1-20 

27*0 

Decorticated ground iiut cake, 














7% oil 

— 

— 

11 

10* 

2 

13 

8 17 

73 

2 

6 

1*29 

41*0 

Palm kernel cake, 6% oil 

— 

— 

6 

10 

1 

2 

6 

8 

76 

1 

6 

0-76 

17*0 

„ M meal, 6% oil 

— 

— 

7 

0 

1 

2 

6 

18 

76 

1 

7 

0’86 

17*0 

. meal, 2% „ 

— 

— 

5 

10 

1 

3 

4 

7 

71 

1 

3 

0-67 

17*0 

Feeding treacle . 


— 

6 

12 

0 

9 

6 

3 

61 

2 

6 

1*29 

2*7 

Browers* grains. Dried ale 

— 

— 

6 

6 

1 

3 

6 

2 

49 

2 

1 

M2 

13*0 

„ „ „ porter .. 

— 

— 

5 

16 

1 

3 

4 

12 

40 

1 

11 

1*03 

13*0 

„ „ Wet ale 

— 

— 

0 

15 

0 

9 

0 

6 

15 

0 

6 

0*23 

4*8 

1 M M .1 porter .. 

_ 1 

— 

0 

10 

0 

9 

0 

1 

16 

0 

1 

006 

4*8 

1 Malt culms . 

— ' 

— 

6 

0 

1 

13 

4 

7 

43 

2 

0 1 

107 ! 

160 


• At Hall. t At Liverpool 

NOTB.— The prices quoted above represent the averapi prices at which actual wholesale transactions have taken 

e aoe in London, unless otherwise stated, and refer to the price ex mill or store. Tite prices were current at tlie end of 
ay and are, as a rule, considerably lower tlian the prices at local country markets, the difference being due to 
carriage ana dealers' oominission. Buyers can, however, easily compare the relative prices of the feeding stuffs on 
offer at their local market by the method of calculation used In these notes. Thus, suppose palm kernel cake Is offered 
locally at £10 Mr ton, Its manurlal value Is £1 28. per ton. The food value per ton is therefore £8 18s. per ton. Dividing 
this flgare by 76. the starch equivalent of palm kernel cake as given in the table, the cost per unit of starch equivalent 
It Ss. 4d. Divldliig this again by 22'4, the number of pounds of starch equivalent in 1 unit, the cost per Ib. of starab 
equivalent is 1280 . A similar oalenlatloB will show the relative cost per lb. of starch equivalent of other feeding stuffs 
on the same local market. From the results of such calculations a buyer can determine wbleh feeittng stuff gives him 
the beet value at the prices quoted on bis own market. The manurlal value per ton flgurea are calculated on tbe baas 
of the following unit prices: K. 12s. 8d.; PtOv, 3a. 8d.; XiO, 3s. (Kl. 
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readers of these notes are already familiar. In the case of salt, 
the free choice method of allowing access to lump rock-salt is 
the best; in the case of chalk, the following daily maximum 
doses may prove of value as a general guide: lambs J oz., sheep 
Joz., pigs oz., calves 1 oz., horses, milch cows and bullocks 
2-3 oz. In the case of phosphate, in the form of steamed bone 
meal, the maxima are as follows : sheep f-1 oz., young growing 
pigs 1 oz., full-grown pigs 1^ oz., calves 2 oz., horses, milch 
cows and bullocks 6-10 oz. In using these figures as a guide, 
it must be remembered that these figures form maxima, and 
that the actual amounts required will vary according to 
the nature of the diet. Under some conditions the addition of 
mineral substances may even prove the reverse of beneficial. 


Fann Values. —^The prices in respect of the feeding stuffs 
used as bases of comparison for the purposes of this month's 


calculations, are as follows ;— 

Starch 

Protein 

Per ton 


equivalent equivalent 

£ s. 

Barley (imported) 

71 

0-2 

8 14 

Maize 

81 

6*8 

7 6 

Decorticated ground nut cake .. 

73 

410 

11 10 

„ cotton cake 

71 

340 

10 0 

Add 10s. per ton, in each case, for carriage. 

The cost per 


unit starch equivalent works out at 2’06 shillings, and per unit 


protein equivalent, 2*05 shillings. 

The table is issued as a guide to farmers respecting the 
feeding value of their crops in relation to current market 
prices. (The “ food values ’’ which it is recommended in the 
Report of the Committee on Rationing Dairy Cows should be 
apphed by Agricultural Organisers and other advisers in connec¬ 
tion with advisory schemes on the rationing of dairy cows, are 
given in the November, 1926, issue of the Ministry’s Jouknal.) 


Fabm Values. 


Chops 

Starch 

equivalent 

Protein 

equivalent 

I'ood value 
per ton, on 
farm 


Per cent. 

Per cent. 

£ 8 . 

Wheat. 

72 

9-6 

8 7 

Oats 

60 

7*6 

6 18 

Barley 

71 

6*2 

7 18 

Potatoes. 

18 

0-6 

1 18 

Swedes 

7 

0-7 

0 16 

Mangolds. 

7 1 

0-4 

0 16 

Beans 

66 

200 

8 16 

Good meadow hay 

31 

4*6 

3 13 

Good oat straw .. 

17 

0*9 

1 16 

Good clover hay. 

32 

70 

4 0 

Vetch and oat silage 

13 

1-6 

1 10 

Barley straw 

19 

0*7 

2 0 

Wheat straw 

11 

01 

1 .3 

Bean straw . 

19 

1.7 

2 2 
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PRICES OF ARTIFICIAL MANURES 


Non.—U&1M8 otherwise stated, prices are for not less than 2-ton lots f.o.r. in towns named, 
and are net cash for prompt delivery. 


Description 

Average price per ton 
ended May 

during v 

reek 

Bristol 

Hull 

L*pool 

London 

Cost per 
unit at 
London 


£ 8. 

£ 8. 

£ s. 

£ 8. 

8. d. 

Nitrate of soda (N. 16t%) 

14 2 

13 10 

13 7 

13 10 

17 5 

„ lime (N. 13%) 

,, 

12 10 


12 7t 

19 0 

Sulphate of ammonia— 





Neutral (N. 2M%) .. 

13 1* 

13 1* 

13 !♦ 

13 !♦ 

(N)12 4 

Kainit (Pot. 20%) 

,. 

3 0 

.. 

.. 

,, 

(Pot. 14%) 

3 2 

2 16 

2 17 

2 16 

4 0 

Potash salts (Pot. 30%) .. 

4 17 

, , 

,, 

4 10 

3 0 

„ (Pot. 20%) .. 

3 12 

, , 

3 9 

3 3 

3 2 

Murikte of potMh (Pot. 60-53|%) 

9 10 

8 2 

8 13 

9 7 

3 6 

Sulphate „ (Pot. 48-61}%) 

11 10 

10 5 

10 16 

11 5 

4 5 

Basic slag (T.P. 38%) .. 

3 17 

.. 

.. 

3 17§ 

2 1 

„ (T.P.36%) .. 

3 12 

.. 

.. 

3 13S 

2 0 

(T.P. 34%) .. 


.. 

3 8§ 

.. 

.. (T.P. 30%) .. 


2 16i 

2 185 



.. (T.P. 28%) .. 


2 9§ 


.» 

„ (T.P.26%) .. 


2 3§ 

.. 

.. 

., 

„ (T.P. 24%) .. 


1 19§ 

1 19§ 

i 

.. 

Ground rock phorohate (T.P.58%) 
Superphosphate (S.P. 36%) 

2'nil 

.. 

. • 

2*1211 

0 11 

3 6 

.. 

3 14 

3 5 

1 10 

„ (S.P. 33%) .. 

. . 

.. 

3 11 

,. 

, , 

(S.P. 30%) .. 

3 0 

2 17 

3 7 

2 18 

1 11 

Bone meal (N. 3}%, T.P. 46%).. 

8 15 

8 5 

8 10 

7 16 


8tea:ned bone flour (N. } %, 

1 





T.P. 60-66%) 

6 2t 

6 lot 

5 15 

5 10 

, , 

Fish guano (N. 6}%. T.P. 10%).. 

• • 

• • 

7 17 

• • 


Abbreviations; N.Nitrogen ; S.P.Soluble Phosphate; T.P.»Total Phosphate; 

Pot. •>» Potash. 


* Delivered In 4-ton lots at purchaser's nearest railway station, 
t Delivered (witliin a limited area) at purohasor’s nearest railway station. 
t Delivered in the home counties. 

i Prices Include cost of carriage from works to town named. Hull prices Include deUvery 
to any station In Yorkshire, Liverpool to any station in Lancashire, l^ndon prices are for 
4-ton lots deliver(‘d in the Home Counties. 


f Fineness 80% through standard screen of 10,000 holes to the square inch. Price at London 
is for 4-ton lots f.o.r. at Northern London Stations, and at Q.W.&. and 8.B.. London Stations 
the cost to purchasers Is 56s. per ton. 
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MISCELLANEOUS NOTES 

Undeb the scheme of exchange arranged between the 
Ministry and the Danish Government a limited number of 
young agriculturists from this* country 
Exchange of were afforded an opportunity in 1924 and 
British and Danish 1925 of visiting Denmark and of obtaining 
Agriculturists practical experience of Danish agriculture. 

Similarly, in each year, an equal number 
of young Danish agriculturists were selected under the scheme 
to come to this country for the purpose of gaining an insight 
into the practice of English agriculture. The students were 
required to pay their own travelling expenses to and from their 
destination, and to undertake regular work on a farm, for a 
period of from three to six months, in return for free board and 
lodging. No money was payable to them. The National Farmers’ 
Union gave assistance in the selection of farms where Danish 
students could be received, and in securing suitable British 
applicants for work on Danish farms. 

The scheme would appear to have served a very useful 
purpose in the past, and the Ministry has accordingly decided 
to continue it, on the same lines, during 1926. Applications 
from young agriculturists in England and Wales wishing to 
participate in the scheme may be sent to the Ministry, and will 
be transmitted to the Agricultural Commissioner of the Danish 
Government. 


The Ministry carries out post-mortem examinations of 
poultry, agglutination tests for bacillary white diarrhoea, and 
other bacteriological work in connection 
Veterinary Tests with poultry, at its veterinary laboratory, 
for Poultry Diseases It is open to poultry keepers whose birds 
are dying mysteriously, or who have other 
evidence of the existence of disease in their flocks, to obtain 
an expert diagnosis of the disease, and certain other services, 
from the laboratory. Such work cannot be undertaken, 
however, in cases where owners have no special reason to 
suspect that their poultry are infected with disease. The staff 
and accommodation available at the laboratory for work in 
connection with poultry is limited, and it is necessary to ensure 
that the important work of research in connection with poultry 
diseases is not hindered. The laboratory, therefore, finds it 
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impossible at present to undertake the work of applying the 
agglutination test for bacillary white diarrhoea to any 
considerable number of birds from flocks in which the disease 
has not been diagnosed already. 

In this connection the Ministry wishes to point out that the 
agglutination test is only desirable for the detection of carriers 
of bacillary white diarrhoea among breeding stock. It is 
inadvisable and unprofitable to apply it for the elimination 
of infection from among chickens which have survived an 
outbreak. Moreover, the carrying out of one agglutination 
test of an infected flock and the elimination of carriers thus 
identified does not guarantee that B.W.D. has been eradicated. 
To be reasonably certain that all infection has been eliminated, 
all the birds must at the same time give negative reactions 
to two successive tests. The statement, therefore, which is 
sometimes made, that every fowl in a flock has been tested 
by the Ministry does not necessarily mean that the flock is 
free from infection. 

Fees ,—The charge for an ordinary post-mortem examination 
is 38. per bird. In the case of birds sent from egg-laying trials 
for post-mortem or other examination, a reduced fee of 2s. 
per bird is charged. 

In cases where flocks are suspected of being infected with 
bacillary white diarrhoea an inclusive fee of 10s. is charged 
for a diagnosis. This fee covers whatever laboratory tests are 
required to establish, or otherwise, the existence of the disease. 
In cases, therefore, where chicks have died in considerable 
numbers, several specimen chicks should be sent for examina¬ 
tion as soon as possible after death, in order to provide sufficient 
material for the laboratory tests. If further material is required 
the laboratory will ask for it, but will make no charge beyond 
the prescribed fee of lOs. 

In flocks where bacillary white diarrhoea has been found to 
exist, samples of the blood of the adult birds will be tested 
at the laboratory for elimination purposes at an additional 
fee of Is. per bird up to forty, and at the rate of 6d. for every 
bird in excess of that number. Instructions as to the taking 
of blood samples in such cases will be supplied to applicants 
from the laboratory. 

Directions for Dispatch of Birds, —(1) In all oases fees are 
payable in advance. 

(2) Birds should be sent direct to the Veterinary Laboratory, 
New Haw, Weybridge, Surrey (Station : Addlestone, Southern 
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Railway). Carriage must be prepaid. Birds should in all cases 
bear the name and address of the sender clearly written. 

(3) Notification of dispatch should be posted separately at 
the same time to the laboratory. Such notification should be 
accompanied by the necessary remittance. Postal orders and 
cheques should be made payable to “ The Ministry of Agri¬ 
culture and Fisheries,” and be crossed “ Bank of England.” 
Postage stamps cannot be accepted. 

(4) All communications relating to birds submitted for 
post-mortem or other examination should be addressed to 
The Manager, Ministry’s Veterinary Laboratory, as above, 

and not to any person by name. 

****** 

The Fream Memorial Prize, which is annually awarded by 
the Ministry to the candidate who obtains the highest marks 
in the examination for the National 
The Fream Diploma in Agriculture, has been won 

Memorial Prize this year by Mr. James A. Gilchrist, a 
student of the Glasgow and West of 
Scotland Agricultural College and Glasgow University. The 
value of the prize this year is about £7, which is to be 

devoted to the purchase of books. 

****** 

The Ministry has from time to time published reports on the 
progress of its Milk Recording Scheme which was inaugurated 
in 1914, and which operated through 
Handbooks of Milk sixteen societies during the first year, and 
Recording Societies through forty-nine societies during the 
current milk recording year. The general 
progress which the movement has made is indicated by the 
fact that there is now no part of the coimtry outside the scope 
of a milk recording society. The object of the scheme is 
educational inasmuch as it is intended to demonstrate to the 
farmer the means by which he can acquire the knowledge 
necessary to enable him to judge the milk yielding value of his 
cows. While the scheme is concerned primarily with the 
practice of simple recording, i.e. keeping a record of the milk 
yield of each cow, it provides assistance and encouragement to 
the farmer in any excursion into allied questions such as 
rationing and grading up which his awakened interest may 
stimulate. 

In pursuance of these educational functions the milk record¬ 
ing societies operate on uniform lines laid down in the Ministry’s 
regulations, and in return they receive from the Ministry 
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certain financial assistance and the advice of the Ministry’s 
Live Stock Officers. It should be realised, however, that in its 
operations under the scheme an individual milk recording 
society becomes essentially a business concern, and that its 
success depends upon the degree in which it can enlist the 
co-operation of its members in carrying out the rules and 
regulations, and in availing themselves of the educational 
advantages provided by the scheme. There has been, as might 
be expected, considerable difference between the various 
societies in the measure of progress made. Several societies have 
shown quite remarkable growth and have established them¬ 
selves on a businesslike footing both financially and otherwise. 
A feature which indicates this progress, and which has interested 
the Ministry not a little, is the annual publication of hand¬ 
books which, in addition to giving a list of members, financial 
position in the year, and otherwise recording the activities 
of the society, contain articles of interest to the members and 
to the farming industry generally. In some cases the handbook 
is published by the Society itself, but the Ministry understands 
that in many cases arrangements have been made by the 
Society with the publishers by which the handbook is printed 
and produced at little or no cost to the Society, the cost being 
largely secured by a revenue from advertisements. This 
enterprise, for such it is, has apparently proved successful, as 
the number of societies issuing such handbooks is increasing. 
The Ministry regards these handbooks as evidence of business¬ 
like operations, and of expanding interest on the part of 
members in the objects and practical advantages of the scheme. 

The following notes on the various handbooks received by 
the Ministry in respect of the year 1925 may be of interest, and 
it may be added that in most cases a copy of the handbook 
may be obtained free of charge from the ^cretary of the milk 
recording society concerned;— 

Berkshire Milk Recording Society (Secretary : E, D. C, Neal, 160 Friar 

Street, Reading) 

This handbook contains articles on the Guernsey, Dairy Shorthorn, 
Red Poll and British Friesian Breeds, a brief rdsum^ of the results of 
experimental work in regard to Milk Fever by H. C. Wright M.A., 
Ph.D., of the University College, Reading, and articles on the 
“ Production of Clean Milk,” on the object and methods of “ Calf 
Rearing Competitions,” by J. Mackintosh, O.B.E., N.D.A., of Reading 
University, and on ” Dairying on Grass and Mixed Farms,” by J. S. 
Simpson, B.Sc., Reading University. 

Cambridge and District Milk Recording Society (Secretary: J* S. 

Penicud, 10 Com Exchange Street^ Cambridge) 

Articles on the Dairy Shorthorn and Lincoln Red Shorthorn Breeds 
appear in this handbook together with articles on the ” Value of Clean 
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Milk Competitions,** “ Some Aspects of the Dairy Industry ** with 
particular reference to the value of the Red Poll Breed in milk and baby 
beef production. There is also an article on the value of milk recording 
by Mr. R. Boutflour, B.Sc., Wilts County Agricultural Officer. 

Denbigh and Flint Milk Recording Society (Secretary: T. A* Owertf 
CoUshilU BagiUt, Cheater) 

This Society’s Annual Report contains notes on the Dairy Shorthorn, 
Lincoln Red, British Friesian, and Red Poll Breeds and on Clean Milk 
Production and Clean Milk Competitions. 

Dorset Milk Recording Society (Secretary : T, R, Ferris, M.Sc., N,D,D,, 
County Offices, Dorchester) 

This handbook contains articles on the Dairy Shorthorn, British 
Friesian, Red Poll and Guernsey Breeds. Among the other subjects 
dealt with at some length are “Feeding of Dairy Cows,** by T. R. 
Ferris, M.Sc., N.D.D., Director of Agriculture for Dorset, “ Clean Milk 
and its production ** by D. R. Edwardes-Ker, O.B.E., M.A., B.Sc., 
Seale Hayne Agriculture College, Newton Abbot, “ Refrigeration on the 
Dairy Farm ’* and “ The Tuberculin Test,** by J. B. Manuel, M.R.C.V.S. 
Mr. Boutflour’s article on Milk Recording appears also in this 
Handbook. 

East Devon Milk Recording Society (Secretary : J, P, Bishop, Whimple, 
Devon) 

At the Seventh Annual Meeting of this Society the County 
Agricultural Organiser, C. D. Ross, B.Sc., gave an interesting lecture 
on “ Breeding for Milk Production,** which is printed in this Society’s 
handbook. Articles on the Guernsey and Devon Breeds are also 
included, together with extensive “Notes on Calf Rearing,** by the 
Coimty Organiser. “ Clean Milk and Its Production ** is also dealt with, 
and the subject of cow housing is discussed under the title of “ The 
Cow’s Palace,** by J. B. Goddard, N.D.A., L.D.A. 

Essex Milk Recording Society (Secretary : Wm. Porter, May land, 
Chelmsford) 

This handbook contains articles on the Dairy Shoi-thorn, Red Poll, 
Kerry, and Lincoln Red Breeds and “ Advice to Beginners on the 
formation of a Friesian Herd.” There is also an article on “ Clean Milk 
Production ” and on “ Milk Recording,” by R. Boutflour, B.Sc., 
together with a review of the work of the East Anglian Institute of 
Agriculture imder the heading “ Agriculture Education in Essex.” 
Hampshire Milk Recording Society (Secretary: E. Rogers, Spencer 
House, Petersfield), 

This Society’s Annual Report and Year Book contains articles on 
the following subjects :—“ Solids in Milk,” by J. M. Templeton, B.Sc., 
Assistant Coiinty Organizer for Hampshire, “Bovine Tuberculosis,” by 
J. F. D. Tutt, M.R.C.V.S., “Some Advantages of Recording and 
Rationing,” “ Feeding and Management of Dairy Cows after Calving,” 
by R. Boutflour M.Sc. 

There is also an interesting reference to Vancouver’s Survey of 
Hampshire, 1810, which cites two instances of recording as long ago as 
1797. A cow of the Norman breed in ten months and twenty days 
gave 1,336 gallons, two quarts and half a pint of milk, beer measure, 
which at 2d. per quart sold for £44 11s. OJd. Another cow also of the 
Norman breed, but of less size, yielded from 15 to 16 lb. of butter for 
several weeks after calving. 

(Note.—^The Guernsey is descended from the Norman breed). 
Hertfordshire Milk Recording Society (Secretary: D. J. RurnboJd, 2 
Bull Plain, Hertford) 

This Handbook contains the following articles:—“ The Importance 
of Minerals in Feeding,” by H. W. Gardner, B.A., “ Cream and Cream 
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Cheesemaking on a Milk Selling Farm/’ by Miss D. M. Peacock, 
N.D J)m Herts Institute of Agriculture, “ Clean Milk and How it can 
be Produced,” by A, J. Clare, “ A note on Marrow-Stemmed Kale,” 
by J. Hunter-Smith, B.Sc. There are also notes on the utilisation of 
Bull Calves on milk-selling farms and on the Red Poll as a dual 
purpose breed. 

Somerset and North Dorset Milk Recording Association {Secretary : 
R. J, Kerr, Church House, Church Street, Yeovil, Somerset) 

The Handbook contains articles on “ The Feeding of Dairy Cows,” 
by T. R. Ferris, M.Sc., N.D.D., Director of Agriculture for Dorset, 
” Refrigeration on the Dairy Farm,” ” The Mineral Needs of Dairy 
Cows,” by J. W. Dallas, M.Sc., Assistant County Organizer for Somerset, 
and ” Clean Milk Production.” There is also a series of notes by various 
writers for the guidance of beginners on the formation of herds of the 
following breeds : Jersey, (Guernsey, British Friesian, Dairy Shorthorn 
and Devon. 

Suffolk Milk Recording Society {Secretary : A, Steward, County HaU, 

Ipswich) 

As might be expected in this Society’s Handbook there is an article 
on the Red Poll Bi’eed. Articles are also included on the British Friesian 
and Dairy Shorthorn Breeds. Mr. R. Boutflour’s article on the ” Feeding 
and Management of Dairy Cows after Calving ” is also given, and 
notes on ” Methods of Feeding Cows, suited to Suffolk Conditions,” 
by A. W. Oldershaw, Agricultural Organizer. 

Worcestershire Milk Recording Society (Secretary : W, A» (7. Moule, 
28 Evesham Street, Redditch) 

This Society’s Handbook contains Mr. R. Boutflour’s article on Milk 
Recording, and the notes on Milk Fever (N, C. Wright, M.A., Ph.D.) 
and on the Tuberculin Test (J. B. Manuel, M.R.C.V.S.) mentioned 
above. There are also articles on the ” Dairy Shorthorn, Lincoln Red, 
Red Poll and Friesian Breeds.” 

In addition to the articles noted above these handbooks contain a 
financial statement for the year and a report on the various activities 
of the Society. This report is often of considerable interest inasmuch 
as it includes particulars of the performances of the various herds and 
of cows of ourstanding merit. In some cases too a report on clean milk 
competitions, herd competitions and calf rearing competitions is also 
given. The Ministry commends the enterprise and care shown in the 
preparation of these handbooks, which cannot fail to stimulate interest 
among the members and others who receive copies. 

A number of societies not mentioned above also publish handbooks, 
but the volume relating to the milk recording year ended October 1, 
1925, has not yet been received by the Ministry. The various subjects 
dealt with in these handbooks indicate that societies have passed 
beyond the elementary stage of simple milk recording, and are giving 
serious attention to the related questions, a knowledge of which is 
essential if any real ” grading up ” of dairy herds is to be accomplished. 


Fann Workers* Minimum Wages,—Meetings of the Agricultural 
Wages Board were held on June 1 and 10 at 7 A^itehall Place, S.W.l, 
the Chairman, Lord Kenyon, presiding. 

The Board considered notifications from Agricultural Wages Com- 
mitteea of resolutions fixing minimum and overtime rates of wages, 
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and proceeded to make the following Orders carrying out the Com¬ 
mittees’ decisions. 

Hampshire and Isle of Wight. —^An Order fixing special minimum 
rates of wages for male workers for overtime employment on the 
com harvest, the rate in the case of workers aged 21 years anri 
over being 9d. per hour. 

Hertford. —Orders fixing special minimum rates of wages for em¬ 
ployment on the hay and corn harvests. In the case of the hay 
harvest the special rate applies only to all ovei’time employment, 
the rate in the case of male workers aged twenty-one years and 
over being lOd. per hour. The special rate for the corn harvest 
applies to all employment on harvest work, the rate in the case of 
male workers aged twenty-one years and over being lOJd. per hour. 

Norfolk. —An Order revising the minimum and overtime rates of 
wages for male and female workers in Norfolk, to come into 
operation on Monday, June 7, and to continue up to l^ecember 31, 
1926. In the case of male workers aged twenty-one and over the 
new Order increases the minimum rates to 30s. j>or week of fifty 
hours in sxmimer (first Monday in March to first Sunday in 
November), and of forty-eight hours in winter (r emainder of th(j 
year), as against 29s. per week in summer and 28s. per week in 
winter as hitherto. The Order continues unchanged, the additional 
sums payable to special classes of workers, which in the case of 
such workers aged eighteen years and over are Cs. 6d. for teams- 
men, cowmen, and shepherds, and 4 r. 6d. for shoop-tenders or 
bullock-tenders. The minimum rate for female workom aged 
eighteen years and over remains unchanged at 6d. per hour. 
The overtime rates for male workers aged twenty-one years and 
over are Pd. per hour on weekdays and lid. per hour on Sundays, 
and in the case of female workers aged eighteen years and over, 
Ojd. per hour on weekdays and 7Jd. per hour on Sundays. 

An Order was also maclo fixing special minimum rates of wages 
for V ork on the corn harvest in Norfolk. In the case of male workers 
employed for the full harvest an inclusive wage is fixed to cover 
the harvest month, the amount in the case of workers aged twenty- 
one years and over being £11, as against £12 lost year. In the 
case of workers who do not work the full harvest the Order pro¬ 
vides that they should be paid at the ordinary minimum rate 
with overtime payment at a special rate, the differential over¬ 
time rate fixed for the purpose being in the case of workers aged 
twenty-one years and over 9Jd. })er hour. 

Shropshire. —An Order fixing minimum and overtime rates of wages 
for male and female workers to come into operation on June 7 . 
The Order increases the minimum rate for male workei-s of twenty- 
one years of ago and over from 318. 6d. to 32s. 6d., the number 
of hours on which the wage is based being continued at fifty-four 
per week. The overtime rate for male workers aged twenty-one 
years and over is 9d. per hour. The rates for female workers 
remain unchanged, the rate in the cas^ of workers aged eighteen 
years and over being 5d. per hour with overtime at 6d. per hour. 

Somersit. —An Order to come into operation on June 14 fixing 
special rates of wages for male workers for overtime employment 
on the hay and com harvests, the rate in the case of workers 
aged twenty-one years and over being lOd. per hour. 

West Riding of Yorkshire. —An Order to come into operation on 
June 14 varying certam of the expressions used in the current 
Order fixing minimum and overtime rates of wages for male and 
female workers, the rates themselves remaining unchanged. 
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Anglesey and Carnarvon *—An Order to come into operation on 
June 16 varying the current Order fixing minimum and overtime 
rates for male workers and minimum rates of wages for female 
workers. The rates for male workers of eighteen years and over 
employed as horsemen, cowmen, shepherds or hwsrnyn (bailiffs) 
remain unchanged, but new rates, on the same basis of fifty-eight 
hours per week, are fixed for such workers of sixteen and under 
eighteen years of age. The Order also provides for an increase 
in the rate for male workers of twenty-one years of age and over, 
other than the special classes, to 31s. per week of fifty hours. 

Copies of the Orders in full can be obtained on application to the 
Secretarj' of the Agricultural Wages Board. 


Enforcement of Minimum Rates of Wages. —During the month 
ended June 16, legal proceedings were instituted against eleven 
employers for failure to pay the minimum and overtime rates of wages 
fixed by Orders of the Agricultural Wages Board for workers employed 
in agriculture. 

Particulars of the cases are as follows :— 


Arrears of No. of 
wages workers 


County 

(•ourt 

Fines 

Costs 

ordered to 

con¬ 








bo paid 

cerned 



£ 

s. 

d. 

£ 

s. 

d. 

£ 

s. 

d. 


Warwick . 

. Shi[)Ston-on- 

2 

0 

0 


— 


6 

7 

7 

2 


Stour 











Notts 

. Retford 

3 

15 

0 


15 

0 

13 

0 

0 

2 

llercfoi’d . 

. Ledbury 

5 

0 

0 


— 


18 

4 

9 

1 

Bucks 

. Slough 

57 

0 

0 




93 

3 

2 

10 

Salop 

. Bridgnorth .. 

2 

0 

0 

2 

14 

10 

36 

0 

3 

2 

Sussex 

. Battle 

1 

0 

0 


6 

0 

4 

6 

3 

1 

Staffs 

. Newcastle- 


- 


10 

5 

0 

8 

18 

7 

4 


under-Lyme 











Yorks, 

. Rotherham .. 


__ 



5 

0 

18 

0 

0 

1 

W. K. 
Dorset 

, Stunninster 

5 

0 

0 

1 

11 

0 

15 

11 

2 

2 

ft •« 

Newton 
Cranbome .. 

10 

0 

0 

6 

14 

0 

17 

7 

7 

4 

Berks 

Faringdon 

12 

0 

0 

2 

3 

0 




3 


lu the case heard at Faiingdon the arrears of wages (amounting 
to £57) had been paid by the employer to the workers before the hearing 
of the case. 


Foot-and-Mouth Disease. —Since May 21 there have been 16 
outbreaks of foot-and-mouth disease, which have all occurred 
in new areas. 

A new centre of disease was discovered at Carluke in Lanarkshire 
on May 22, and 13 outbreaks in all have been confirmed 
in that area. Single outbreaks have also been confirmed during 
the month at Carlisle, Cumberland, at Thornhill, Dumfriesshire, and 
at Kilmarnock, Ayrshire. 

Tliere have now been 91 outbreaks since January 1, 1926, 
involving 19 counties, and the slaughter of 1,884 cattle, 8,646 
sheep, 1,395 pigs, and 3 goats. 
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ADDITIONS TO THE LIBRARY 

Agriculture, General and Miscellaneous 

Bjanea, 0. T, —^Norwegian Agriculture. (123 pp. illustrated.) 

Oslo : J. W. Cappelens Forlag, 1926. [63 (481).] 

NichollSf H. A* A, —^Manual de Agricultura Tropical. Tercera 
Edicion. Traducido de Ingles i)or (348 pp.) Friburgo 

de Brisgovia (Alemania): Herder & Cia, 1926. [63 (024).] 
Shullf A, F, —Heredity. (287 pp.) New York and London : 

McGraw-Hill Publishing Co., 1926. 15s. [576.1.] 

Ontario Department of Agriculture, —^Bulletin No. 313.—Soil 
Acidity and Liming. (32 pp.) Toronto, 1925. [63.113 ; 63.15.] 
Board of Education, —Rural Education. Adaptation of Instruction 
to the needs of Rural Areas. A Survey of the Present Position. 
[Education Painj)hlots No. 46.] (59 pp.) London : H.M. 

Stationery Office, 1926. 6d. [37 (42); 371.] 

Board of Education, —Report of H.M. Inspectois on the Educa¬ 
tional Work of Women’s Rural Institutes. (22 pp.) London : 
H.M. Stationery Office, 1926, 6d. [376.] 

1J,S, Department of the Interior, Bureau of Educatio7i.- Land- 
Grant College Education, 1910 to 1920. Part III Agricultural 
Educjation in Land-Grant Colleges. [Bulletin 1925, No. 4.] 
(108 pp.4 8 pi.) Washington, 1925, 25c. [37 (73); 378.] 

Huston, A, G.,and Dawe, V, V, —^Farm Calculations and Accounts. 
Including a thorough treatment of agricultural calculations and 
of the business transactions of the farm. (232 pp.) London : 
University Tutorial Press, 1926. 3s. 6d. [51,] 

Huston, A, G,, and Dawe, C. V.~ -Farm Measurements. A Practical 
Treatment of Problems in Mensuration. (173 pp.) London : 
University Tutorial Press, 1926. 28. 6d. [61.] 

Midland Agricultural and Dairy College. —Bulletin No. 6:— 
The Interpretation of Farm Accounts. By J. S. King. (16 pp.) 
Sutton Bonington, 1926. [657.] 

Woytinsky, W, —Die Welt in Zahlen. Ill Buch—Die Land- 
wirtschaft. (320 pp.) Berlin : Rudolf Mosse, 1926. [31 (00).] 

Field Crops 

Ministry of Agriculture and Fisheries, —^Wheat-Breeding In¬ 
vestigations at the Plant Breeding Institute, Cambridge. By 
Prof. Sir R. H. Biffen and F. L. Efigledow. [Research Mono¬ 
graph No. 4.] (114 pp.-}-24 pi.) London, 1926. Cloth boards, 
4s. ; Quarter bound, 3s. 3d.; Paper covers, 28. 6d. [675.4 ; 

63.311.] 

Leeds University and Yorkshire Council for Agricultural Education .— 
Bulletin No. 146 :—^Results of Experiments in Yorkshire in 
1926. Variety Trials with Cereals, Potatoes, Swedes, Mangels, 
and Sugar Beet. Manuring and Singling Trials with Sugar 
Beet; Source of Seed Trial with Potatoes. (20 pp.) Leeds, 
1926. [63.31; 63.332; 63.3433; 63.512.] 

The Growing of Lucerne. —^Being the Report of a Conference held 
at Rothamsted on January 7, 1926, under the Chairmanship 
of Sir John Russell. With contributions by Sir John Russell, 
H. G. Thornton, A. Cunningham, J. Mackintosh, etc., etc. 
(32 pp.) London : Benn, 1926, Is. 6d. [63.33.] 

Aberdeen, North of Scotland College of Agriculture. —Bulletin No. 
30 :—Report on Grass Seed Mixtures, 1907-13. (2nd edition 
abridged.) With some observations regarding more recent 
trials. By W, M, Findlay, (75 pp.) Aberdeen, 1926. [63.33.] 
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Sivtton ds Sons. —^Plant-Breeding and Research in Grasses and 
Clovers at Messrs. Sutton & Sons* Experimental Station, Slough, 
including ground plans and schedule of experiments. (32 pp.) 
Reading ; Sutton & Sons, 1926. [63.33 ; 63.1962.] 


Fruit 

East Mailing Research Station, —^Apple Priming. Summary of 
Deductions from Experiments at East Mailing, N, H. Qruhb. 
(7 pp.) East Mailing, 1925. [63.41-195.] 

Cawthron Institute^ New Zealand. —Cold Storage Investigations 
with Apples and Pears. Season, 1926. [Chemistry Dept. 
Bulletin No. 1, New Series.] (16 pp. |-3 pi.) Nelson, N.Z., 1926. 
[664.85.] 

Plant Pests and Diseases 

Leeds University and Yorkshire Council for Agricultural EducU’ 
tion. —Bulletin No. 143 :—^The Slug Pest. (14 pp.) Leeds, 1926. 
[63.264.] 

Appels Otto. —Taschenatlas dor Kart offolkrankheiten. 

I. Toil.- “Knollenkrankheiten. (24 coloured plates and 30 pp.) 
II. Tei I.—Staudenkrankheiton. (20 coloured plates and 24 pp.) 
Berlin : Paul Parey, 1925-26. [63.23-33 ; 63. 24-33 ; 63. 27-33.] 
V.S. Department of Agriculture. —^Farmers’ Bull. 1478 :—Apple 
(VerUuria inaequalis). (11pp.) Washington, 1926. [63.24.] 
U.S. Department of Agriculture. —^Dept. Bulletin No. 1383 : — 
Single-Bath Hot-Water, and Steam Treatments of Seed Wheat 
for the Control of Loose Smut. (27 pp.) Washington, 1926. 
[63.24.] 

Morton^J. W. —Practical Spraying. (48 pp.) London: Benn, 1926. 
2s. 6(1. [63.294.] 

Washington Agricultural Experiment Station. —Bulletin No. 197:— 
Investigations on Oil Sprays. (19 pp.) Pullman, 1926. [63.295.] 

Live Stock 

Leeds University and the Yorkshire Council for Agricultural 
Education .—Bulletin No. 144 :—The Cost of Grazing. A. O. 
Ruston and R. S. Critchley. (32 pp.) Leeds, 1926. [63.33 ; 

63.6043.] 

Glasgow, West of Scotland Agricultural College. —^Bulletin No. 105 :— 
Pig Feeding. Indoor versus Outdoor Fattening. By W. Q. R- 
Paterson. (Reprinted from Trans. Highland and Agricultural 
Society of Scotland, 1925.) (9 pp.) Glasgow, 1925. [63.64.043.] 
Midland Agricultural and Dairy College. —^Bulletin No. 7 :— 
Report on Experiments with the Feeding of Pigs. By H. Q. 
Robinson. 

(a) Feeding of Wliey. 

(b) Meat Meal, Fish Meal and Soya Meal. 

(10 pp.) Sutton Bonington, 1926. [63.64.043.] 

Northern Ireland^ Ministry of Agriculture. —^Leaflet 35 :—The 
Fattening of Pigs. (10 pp.) Belfast, 1926. [63.64.043.] 
Arka'nsas Agricultural Experiment Station. —^Bulletin No. 198 :— 
Protein Supplements for Fattening Swine. [Cottonseed Meal, 
Linseed Oil Meal, Peanut Meal, Velvet Bean Meal, Gluten Meal, 
and Ground Soy Bean Seed compared with Tankage.] (15 pp.) 
Fayetteville, 1925. [63.64.043.] 
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NOTES FOR THE MONTH 

A OIBOULAR letter, dated July 14, 1926, to Local Authorities 
in Great Britain for the puri)ose8 of the Diseases of Animals 
Acts, sets forth the future policy decided 
Sheep Dipping upon by the Ministry in dealing with 
the question of sheep scab. 

Mr. Guinness has now been placed in possession of the 
views of all the bodies consulted with regard to the proposals 
contained in the draft General Double Dipping Order, and 
these have been of great value in assisting him to arrive at 
a decision with respect to future policy. It is clear there¬ 
from that a policy of general compulsory double dipping 
throughout the country is not acceptable to she(^p-owners in a 
large part of England and Wales nor to the greater part of 
Scotland. 

The proposals embodied in the draft General Double 
Dipping Order, if applied, would not therefore receive that 
whole-hearted co-operation from sheep-owners themselves 
without which any measures for the eradication or control of 
sheep scab would be abortive. This being so, Mr. Guinness 
has decided not to proceed further with those proposals, at any 
rate until there is a general demand on the part of agricul¬ 
turists as a whole for the adoption of such a course. It is, 
nevertheless, his wish to meet, so far as it is possible to do so 
by means of legislative measures, the views of those who 
desire to see the eradication of sheep scab. It cannot be too 
strongly emphasised, however, that this object is largely in 
the hands of sheep-owners themselves, and that no matter 
what measures may be laid down by Orders of the Ministry or 
regulations of Local Authorities, success depends in the main 
upon the willing co-operation of sheep-owners, both to carry 
out these measures thoroughly and efficiently, and to take all 
reasonable precautions against the introduction of the disease 
from elsewhere. 

The efforts of the Ministry will therefore be directed 
principally to the improvement of the existing methods of 
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dealing with outbreaks of scab on individual premises and in 
infected areas. The procedure will continue to be that laid 
down in the Sheep Scab Order of 1920, the Sheep Scab 
(Amendment) Order of 1923, the Sheep Scab Order of 1914, 
and the Sheep (Double Dipping) Order of 1920, subject to 
certain necessary amendments which the Ministry is pre¬ 
paring for application during the next sheep scab season. 
An endeavour will be made, however, to limit the extent of 
the double dipping areas declared by the Ministry as far as 
possible having regard to the actual locality of the outbreaks, 
and, in defining double dipping areas, to adopt natural 
boundaries where the advantage of so doing is apparent. 
The Ministry will also, particularly when the work connected 
with foot-and-mouth disease permits, endeavour to assist 
Local Authorities in securing the efficient enforcement of the 
dipping orders in double dipping areas by detailing members 
of its veterinary staff for this purpose. 

The circular letter (Diseases of Animals Branch Circular 
Letter, No. 50) may be obtained from H.M. Stationery Office, 
Adastral House, Kingsway, London, W.C. 2, price Id. net. 

The Ministry’s Annual Report on the prices and supplies 
of agricultural produce and requirements in 1925-26 was 
issued last month. The price movements 
Prices and of the different commodities during 1925 
Supplies of are reviewed in the Report, and, by 

Agricultural means of index numbers, prices are 

Produce and compared over a number of years. The 
Requirements Report shows that the increase in the 
in 1925-26 prices of agricultural produce which took 
place in the autumn of 1924 and the spring 
of 1925 has not been maintained. During the seven months 
September, 1925, to March, 1926, the general level of the prices 
of agricultural produce had fallen to 55 per cent, above pre¬ 
war as compared with 65 per cent, in the corresponding months 
a year earlier. The sharpest reductions in prices were in 
barley, potatoes and fat sheep, whereas fat pigs recorded a 
sharp increase. Prices of feeding stuffs were much lower during 
last autumn and winter than in the seven months from 
September to March, 1924-25, the average of the prices being 
only 34 per cent, above 1911-13 against 64 per cent, a year 
earlier. All feeding stuffs shared in the decline, the fall being a 
reflection of the abundant world crops, chiefly of maize, barley 
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and linseed, which in their turn exercised a depressing effect 
on the prices of all other feeding stuffs. Fertilisers showed a 
small reduction, being, relatively, very cheap at only 12 per 
cent, above pre-war. References are also made in the Report to 
the wages of agricultural workers, and to the prices of 
agricultural seeds. 

Tables are appended giving the monthly average prices of 
most agricultural commodities during 1925, the number of 
animals weighed at certain markets in England and Wales, the 
imports of live stock into Great ]3ritain from Jieland in each 
of the last eleven years, and the imports into the United 
Kingdom of all the chief classes of agricultural commodities 
during the last six years. 

The Report, which forms Part III of the Agricultural 
Statistics, 1925, may be purchased through any bookseller or 
direct from H.M. Stationery Office, Adastral House, Kingsway, 
London, W.C. 2, price Is. 6d. net or Is. 7d. post free. 


The Markets and Fairs (Weighing of Cattle) Act, which 
received the Royal Assent on duly 15, and which comes into 
force on January 1 next, makes it com- 
Weighing of Fat pulsory for all fat cattle offered for sale 
Cattle at by auction in markets or marts in or 
Auction Harts near which a weighing machine is provided 
for the purpose of complying with the 
provisions of the Markets and Fairs (Weighing of Cattle) Acts, 
1887 and 1891, to be weighed before sale. The weight of each 
fat beast must be disclosed to intending purchasers at the 
time of the sale either by announcement made by the auctioneer 
or in some other manner calculated to bring it to their notice. 

The Minister of Agriculture is given power to grant 
exemptions from the provision of weighing facilities where the 
circumstances are in his opinion such as to render the en¬ 
forcement of the provision of a weighing macliine inexpedient. 

Any auctioneer, therefore, who offers for sale in a market 
or mart after the end of this year any fat cattle unless their 
weights have been made available to intending purchasers at 
the time of the sale will be liable to the penalties set out in 
the Act, unless an exemption has been obtained from the 
Minister. Any auctioneer contravening the Act wdU be liable on 
summary conviction to a fine not exceeding 40s. for each 
head of fat cattle offered for sale. 


2b 2 
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During the period of the great war the available labour 
did not suffice for the usual cleaning of the land, while the 
practice, necessary at that time, of in- 
Weed creasing the number of cereal crops tended 

Destruction in to enhance the difficulty of weed destruo- 
Autumn tion. In consequence, many farms became 
very dirty, and heavy clays in particular 
have needed a long time to bring them into better condition 
in this respect. The usual spring cleaning, surface cultivations, 
hoeing of root crops, and bare fallowing all have their uses, 
but at this season it may not be amiss to direct renewed atten¬ 
tion to the importance of autumn cultivation directly the cereal 
crops are off the land. Much com land may be cleared by 
mid-August; between that date and the end of September 
there is ample opportunity for weeds in considerable variety to 
become established. Not only will annuals then quickly ripen 
and shed their seeds, but seeds of such perennials as creeping 
thistle, couch, docks, perennial sow thistle and bindweed may 
germinate and grow strongly enough to reappear if ploughed 
down in the usual way. 

Referring to the value of late hoeing when, for some reason, 
early hoeing has, presumably, been neglected, it is stated 
in The Complete Crazier (1908, p. 851) that “ were the hoe used 
in the root crops later in the year—^in the autumn—seedling 
docks and seedling couch, which become established after 
that time, would have little chance of causing trouble.’’ This 
view may safely be applied to the treatment of stubbles after 
harvest, when the undercutting of all growth three inches or so 
below the surface, rather than formal ploughing, may be 
exj)ected to lead to the destruction of many perennial weeds, 
while weed seeds are induced to germinate when this shallow 
layer is stirred and the seedlings arc destroyed at the next 
ploughing. At p. 393 of this issue will be found an article 
by Mr. Arthur Amos, who deals lucidly with the question of 
stubble or autumn cleaning. It is true that farms differ widely 
in their needs, but everywhere it is needful to destroy weeds, 
and there should be no hesitation in introducing a new imple¬ 
ment—be it the Kent “ broadsharc ” or special design for 
tractor-broadsharing ”—if it will serve the desired end. The 
proposed stubble cleaning demonstration at the Cambridge 
University Farm ought to be attended by a big gathering of 
farmers. 
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The Report on Group Settlements in Western Australia 
(Cmd. 2673, price 6d. net), issued by the Stationery Office, 
is written by Mr. W. Bankes Amery, 
Oronp Settlements C.B.E., the British Government Repre- 
in Western sentativo for Migration in Australia, who 
Australia visited a number of group settlements in 
company with members of the Imperial 
Press Conference towards the end of 1925. 

The principle of the group settlements is that several families 
from the same town or county are selected for settlement on 
adjoining blocks of land, in the expectation that their common 
associations will afford a bond of union and prove an antidote 
to the isolation and loneliness of life in the bush. Thus, there 
is the Leeds Group, the Devon Grouj), the Cornwall Group, 
etc. 

At the outset, the work of clearing the land is undertaken 
by the group working together under the direction of foremen, 
holdings being allotted individually as the land is cleared. 
Payment is made for sustenance whilst the work of clearing 
is in process, but this has not been found satisfactory. Families 
are provided with shacks pending the erection of permanent 
cottages on their holdings. Up to date about 1,600 cottages 
have been provided for 2,273 settlers. The farms cost not 
less than £1,500 with stock and equipment, but it is provided, 
under an Agreement dated Febmary 9, 1923, that no settler 
should be charged more than £1,000. Interest on the farm-costs 
is being added at per cent. It is proposed eventually to 
charge interest for ten years and subsequently instalments of 
both capital and interest. About 32,000 acres are under crop, 
the soil is very fertile and the country exceedingly beautiful. 

A distinctive feature of the scheme is that only families 
with at least three children are admitted. There are at present 
1,666 British families, of whom 1,290 were assisted under the 
Empire Settlement Act, 1922. Among settlers interviewed by 
Mr, Amery were policemen from London and Ijeeds, a bricklayer, 
a baker, two cabinet makers, a lifeguardsman, an artillery¬ 
man, a Royal Navy officer, a piano maker, a Government 
explosives inspector, a signwriter, several engineers, a gas 
inspector, a chauffeur, several butchers, a railway detective, 
a laboratory assistant, a greengrocer, several sailors, a printer's 
assistant, a railway fireman, a professional footballer, a plate¬ 
layer, two legal clerks, a dock labourer, a grocer’s assistant, 
an insurance broker, an insurance clerk, a painter, a crane 
driver, and a motor-body builder. 
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When the initial stages of the scheme are completed and 
the settlers are left to their own resources, it will be necessary 
to make provision for the disposal of their produce, and the 
authorities are fully alive to this fact. At present an outlet 
is provided by the new immigrants who are constantly arriving 
and whose land does not immediately come into production. 

The proportion of settlers who have left or been dismissed 
is rather large, averaging nearly 40 per cent. Curiously enough 
the proportion is higher among Australian settlers than among 
British, but this may be due to some extent to the greater 
facilities open to Australians to obtain alternative employment. 
It is expected that, as the scheme progresses, the proportion of 
failures will be considerably smaller. 

The report lays emphasis on the importance of selecting 
settlers who are temperamentally suited to the comparative 
isolation of bush life. The Secretary for Dominion Affairs, in 
a brief foreword, expresses the opinion that this is one of the 
most remarkable experiments in the history of colonisation. 


Ttib] Minister of Agriculture and Fisheries announced on 
July 2 that, whereas it has been resolved by both Houses of 
Parliament that it is expedient that a 
tribunal be established for inquiring into 
a matter of urgent public importance, 
that is to say, into the conditions in 
regard to mining and drainage in an area 
around the borough of Doncaster, the 
llight Honourable Sir William Joynson- 
Hicks, Baronet, oik' of his Majesty’s Principal Secretaries of 
State, has, at the Minister’s request, appointed :— 


Drainage and 
Mining Around 
Doncaster ; 
Appointment of 
Commission 


Sir II. Monro, K.C.B., late IVnnanent Scorotaiy of the Local 
CovorninoTit Board {Chairman) ; 

Mr. W. J. B(>ard, Town CUerk of Nottingham (representing 

the Ministry of Health) ; 

Mr. T. Fhims (representing tho Miners’ Federation); 

Mr. K, (Hive (representing tho Mining Association) ; 

Sir W. H. Ellis, (LB.E., B.Eng. (President of and representing the 
Institution of Civil Engineers); 

Major F. H. Fawkes, J.P. ((Chairman of tho West Hiding Agricultural 
Committee, and representing the Ministry of Agriculture and 
Fisheries) ; 

Mr. T. 8. Hawkins, M.B.E., M.Inst.C.E. (rejn-esenting the Ministry of 
Transport); and 

Mr. A. R. Thomlinson, M.T.Min.E. (representing the Mineral Owners’ 
Association); 
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to be a Commission to inquire into what is known as the 
Doncaster Area, with regard to 

(1) The effect of the working of minerals on the existing system of 
land drainage ; 

(2) The efficiency of the existing system of land rlrainage, quite apart 
from the effect thereon of the working of minerals ; 

(3) the best method of reconciling and co-ordinating such interests 
as mineral working, agriculture, building, inland navigation and 
transport generally, etc., in the development of the area ; 

(4) any related matter; 

and to make recommendations on them. 

The CommisRion will have at their disposal the services of 
Mr. W. J. E. Binnie, M.A., M.Inst.C.E., F.G.S., and l)r. H. 
Lapworth, J).Sc., M.Tnst.C^^E., M.Cons.E., as engineers. 

Mr. H. Meadows and Mr. J. T. Scurlock, both of the 
Ministry of Agriculture and Fisheries, have been appointed 
as Secretary and Assistant Secretary respectively to the 
(Commission, and all communications should be addressed to 
the former at the Ministry of Agriculture and Fisheries, 10 
Whitehall Place, London, S.W.l. 

In virtue of Section 1 of the Tribunals of Enquiry 
(Evidence) Act, 1921, it has been declared that that Act shall 
apply to the (Vmimission and that the said C^ommission is 
therefore constituted as a Tribunal within the meaning of the 
said Section of the said Act. 


At a general meeting of the West of England Egg and Poultry 
Merchants' Association, held at Taunton on July 3, 1926, 
the following resolution and proposals 
Egg Marketillg were unanimously adopted and forwarded 
Befomi to the Ministry of Agriculture for 

consideration :— 

ReaolvJtion. —^That, having regard to the fact that the efforts 
of this Association to secure adequah^ and proper reform in the 
marketing of English eggs in th.‘ Association’s district have only 
been partially successful, tho magnitude of the task from a national 
point of view is such that the Association feels jiistified in petitioning 
H.M. Government to standardise such reform throughout tho 
country by suitable legislation. 

That the Ministry of Agi'iculture is assured of this Association’s 
c(^-operation and support in the drafting of the provisions of a 
Bill, and in view of the serious state of affairs whi(;h confronts 
the home trade, as revealed by tho recent publication of a report 
on “ The Marketing of Eggs in England and Wales,”* hopes tlie 
matter will receive the Government’s immediate urgent atttmtion. 

♦ Economic Series No. 10, H.M. Stationery Office. Price 1/0 not. 
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Proposals 

(1) Ever\' person who is a wholesale dealer or auctioneer of eggs 
shall be licenst*d annually. 

(2) Thf‘ licorice foes sliall not be le s than four guineas per annum. 

(3) Lictnicos shall be issued by County Coimcils, or alternatively, 
by a central authority. 

(4) I’hero shall be an Egg Marketing Insjxctor appointed to 
every area as do/iiiod liy the Ministry of Agricultur(‘. 

(r>) "Dio licence fees shall bo used entirely as a contribution to 
the salary of the Marktiiing Inspector. 

(0) "Dim Marketing Inspector shall have power to examine 
licences, inspect dealers’ ])roniisos, and report as to their 
j)ro])cr conduct of business, with full powers to condemn 
su]>[)lies offered for sale privately or in a public market as 
unfit for human consumption, and submit a case to his 
responsible authority for action. 

(7) It shall bo an offence for any producer or licensed trader to 
offfir for sale any eggs which are in a dirty condition, stained, 
staler bad, or in any way contaminated. 

(H) Only two classt^s of English eggs sliould be recognised : 
gua^ant.(^(vl new laid, and seciond grade. The foregoing applies 
to internal quality. 

(11) All eggs shall bo purchased by weight value only. 

(10) Evtny licensed trader shall soli eggs by graded weight to be 
dctermiriod latiT, 

(11) Each case of ('ggs marketcMl sliall have attached to it a label 
stating the grade. 

(12) Any licc'iisecl trader offering for sale eggs which do not comply 
with tlie guaranteed weight, shall be liable to prosecution, 
and tho forfeiture of his tiading licence (with adequate 
safeguards). 

(13) Every instance where these regulations have not boon observed 
shall ho rejiorted to the Marketing Inspector. Traders not 
reporting doliniiuencies shall be held responsible equally with 
the producer for endeavouring to evade the regulations. 

Whatever the merits of these proposals—and they will, of 
course, be carefully considered in common with other proposals 
that have been or may be put forward—^then adoption by west 
country egg merchants is an event of great importance, and 
suggests a progressive and enterprising outlook on marketing 
problems. It will be recalled that arising out of the 
National Conference on Egg Marketing, which took place in 
London last January, the National Farmers’ Union and the 
National Poultry Council agreed to collaborate with a view 
to drafting proposals. As a preliminary, the National Farmers’ 
Union has taken steps to ascertain the views of its county 
branches. The above proposals will add to the interest with 
which the outcome of the deliberations of these representative 
bodies is being awaited. 
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STUBBLE OR AUTUMN CLEANING 

Arthur Amos, M.A., 

Director of the University Farm^ Cambridge, 

It is now frequently stated that the four-course or Norfolk 
rotation, which has formed the basis of arable farming in the 
Eastern counties since the middle of the eighteenth century, no 
longer provides the key to successful farming. This rotation 
entails too much manual labour for the management of the 
root crop, which yields too small a return. Nevertheless, so 
long as labour was cheap it served two most important 
functions : (1) it enabled the land to be kept clean, and (2) 
by providing food for stock enabled the fertility to be 
maintained. 

Farmers are quite rightly breaking away from this system 
in order to reduce their expenditure on wages, but in all too 
many cases this results in the multiplication of weeds on the 
arable fields. How am this be avoided ? in a few cases the 
root croj) is being substituted by the bare fallow followcnl by 
a croj) of mustard to be ploughed in as green manure. This 
enables weeds to be kept down, but it lowers the production 
of the farm and can hardly be justified on light or medium 
land. In some cases silage crops are being introduced, and 
these not only prevent weed growth and weed seed formation 
but contribute to the accumulation of fertility. They do not, 
however, by themselves provide much opportunity for the 
germination and subsequent destruction of weed seeds already 
in the soil. 

The purpose of this article is to draw attention to the 
possibilities of stubble cleaning, the importance of which has 
always been recognised by good farmers under any system, 
and particularly in certain districts. Thus the Kent farmer 
with his long-cherished wooden plough, for which he has been 
the recipient of much ridicule, converts this same wooden 
plough into a broadshare as soon as his corn is cut, and 
with this ancient implement proceeds to broadshare ” or 

spuddle ’’ his stubbles. Incidentally, no implement with 
which the writer is familiar can compare with it in 
efficiency for this work. In the middle of last century 
Bentall and others designed broadshares to execute similar 
work, and quite efficient implements they proved (in fact, 
one of them is still annually brought into play on the 
University Farm at Cambridge), but they were generally 
heavy in draught and were considered to be ‘‘ horse killers.” 
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With the introduction of tractors, which exercise their power 
to the best advantage after harvest when the land is dry and 
the going is good, this objection to the broadshare vanishes, 
and a few implement makers have attempted to design suitable 
implements for “ tractor-broadsharing.” Nevertheless, these 
new tractor implements have not “ caught on ” and are only 
occasionally seen on farms. Whether this is due to faulty 
design, or whether their good points have not been sufficiently 
brought home to farmers, it is not necessary to discuss here, 
but in order that a lead may be given and an agricultural 
searchlight brought to play upon the subject, the Agricultural 
Education Committee of the Cambridgeshire County Council 
and the Cambridge University Farm have decided jointly to 
hold a stubble cleaning demonstration, mainly for tractor- 
drawn implements, on the University Farm on Wednesday, 
Se})tember 15, to which all interested are welcome. 

Advantage oi Stubble Cleaning. —^At this point it may be 
well to consider why such emphasis has been lakl upon stubble 
cleaning. The answer is that the autumn is the best time of 
year for killing weeds on com land for the following reasons :— 

(?‘) The weeds are at their weakest after the com is cut. 
During the summer they have been growing in competition 
with a tall cereal crop which, if a good plant, has taken the 
greater part of the available moisture and plant food from 
the soil, and light and air from their foliage. Moreover, the 
weeds have been cut off by the binder which cuts the com 
and have been weakened by this cutting. 

{ii) If the stubble is not quickly cultivated, the weeds 
commence active growth, nourished by all the soil moisture 
and plant food which may then be available, and all the 
sunlight and air, unhindered by any crop. Annual weeds 
rapidly mature their seeds, and perennial weeds such as the 
thistle, the dock, and couch break into active growth and 
proceed to store up in their capacious roots or underground 
stems the plant food which shall give them vigorous growth 
in xhe following spring. It is much too frequently overlooked 
that perennial thistles and other perennial weeds spend the first 
part of the year exhausting themselves by trying to flower and to 
reproduce themselves^ and spend the second part of the year 
building up a store of food for the next yearns growth. If the 
second stage can be prevented the growth in the following 
year will be weak. 




I^ J(; I. S}i()u in^ lln‘ Work doru' liy n Kf^it “ 1 irojuKlitiic " 
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(Hi) At this period of the year the land is generally dry, 
partly as a result of the weather, and partly because the roots 
of the crop have dried the land, and therefore the weeds can 
be dried out more easily. 

(iv) Time can generally be made available after harvest (or 
between the rows of shocks during a wet spell in harvest) to 
proceed with the work, more particularly when a tractor is 
available. 

(v) There is no growing crop to interfere with the work. 

The Ideal Method consists of undercutting the stubble at a 
depth of 3 in. to 4 in. This depth is selected because at this 
period of the year the underground stems of couch and twitch 
are shallow. The operation requires to be done without 
breaking the stems of the couch, because such breaking 
results in a multiplication of small plants. Hence a broadshare 
is preferable to a narrow cultivator tine. A plough is generally 
not a good implement for the purpose, since it inverts and 
buries the weeds which must subsequently be worked out; 
but on the other hand, the undercut stubble must not be 
allowed to drop back into its original position, since a light 
shower of rain would quickly set the weeds again. The 
photographic illustration shows a field left in loose ridges as 
done by a Kent ‘‘ broadshare.” The soil and weeds in tliese 
ridges quickly dry out, and the weeds can then be quickly 
separated and collected. The same broad blade of the broad¬ 
share is also an ideal weapon with which to cut the vertical 
stems of thistle, bindweed, etc., so that these are prevented 
from making any effective growth till the following spring. 
Lastly, the same tillage implements aerate and break down the 
surface three inches, so that as soon as rain falls all weed 
seeds lying dormant in this layer are given ideal conditions 
for germination, so that the seedlings can subsequently be 
easily destroyed in the course of the autumn or winter 
ploughing for the next croj). 

It is certain that no one implement will ])rove ideal under 
all conditions, but at present it seems to the writer that there 
is not a sufficient selection for the keen farmer who wants to 
exterminate weeds by stubble cleaning : hence the demonstra¬ 
tion which is about to be held. 
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ELECTRICITY IN AGRICULTURE 

C. Dampier Whetham, M.A., F.R.S., 

Fellow of Trinity College, Cambridge, 

Tn recent years there has been much discussion about the 
application of electric power to agriculture, especially since the 
introduction of the (Joveriiincut’s Electricity Bill. 

Tt is, perhaps, difficult to hold a safe course between the 
rock of conservatism of the old-fashioned farmer, who regards 
the idea of electric power as a new-fangled nostrum, useless to 
the practical man, and the whirlpool of enthusiasm of those who 
exfieet the countryside to be covered at once with a network of 
electric mains, and hear the coming of the salvation of agricul¬ 
ture in the sound of that blessed word Electricity. Let us try to 
steer between 8cylla and Charybdis. 

In taking an impartial survey, we will consider, first, 
what electric current, if available, can do on a farm ; and, 
secondly, tlie methods of obtaining it/—^the chances of getting 
a public sujiply in rural areas, and any alternative methods of 
jiroducing electric current that are possible. 

Farm Uses of Electricity : Lighting. —I’he effectiveness, 
convenience and cleanliness of electric light arc as important 
in a farm-house or labourer’s cottage as in a town dwelling, and 
in farm buildings, such as barns and cowhouses, good light 
leads to work being carried on more easily, efficiently and some¬ 
times for longer hours, thus bringing an appreciable saving in 
labour. The necessary wiring need not be very elaborate ; 
outdoor bare wires on porcelain insulators will go a long way, 
and an allowance of about £1 per point should cover the cost 
of fixing. 

Where many fowls are kept, electric light is especially 
useful. It can be turned on, automatically if desired, in the 
fowl houses on winter evenings, and the birds given an extra 
feed. Though the total production of eggs is not much 
affected, the number of those laid in winter when eggs are dear 
is increased at the expense of summer ones, and the financial 
results are much improved. 

Healing .—^In some countries, where water-power is cheap 
and coal and wood are dear or unobtainable, electric heating 
and cooking are being used in farm-houses. In England, the 
only probable domestic use of electric heating is for special 
appliances such as laundry irons, but for poultry farming 
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electric incubators have distinct advantages, the temperature 
and ventilation in them being very well controlled. 

Experiments are being made on the effect of heating 
silage by an electric current. Above 47° Centigrade (117° 
Fahrenheit) the acetic and butyric acid bacteria, which pro¬ 
duce sour silage, are suppressed, and those producing lactic 
acid and giving sweet silage alone survive. The necessary heat 
can be obtained spontaneously by skilful manipulation of the 
crop and whether the possible greater certainty of electi ic 
heating repays the extra cost remains to be seen. 

Power for Stationary Machines .—^Where a public electric 
supply is laid on, a farmer can obviously use electric motors 
for all purposes for which he now generally works an oil engine. 
The electric motor is convenient, robust, small in bulk, and can 
be started by turning a handle. Chaff-cutting, root-pulping, 
water-pumping, etc., can be done with a motor of 8 to 5 horse¬ 
power, and, with the usual (charges for electric power of Id. to 
8d. a unit, can be carried on cheaply. Thrashing, heavy grind¬ 
ing and sawing need more power, and, except on v(U‘y large*, 
farms, where much of such work is done, difficulties arise*. The 
cost of the motors will be high for api)aratus used only at 
intervals ; and occasional heavy loads, which mean bigger 
mains than can be kept steadily employed, are very unprofitable 
to the supply companies. 

Yet electric motors have great advantages. They can be 
made very effective in quite small sizes, as we realise painfully 
in the dentist’s chair. Machines such as horse-clippers, dairy 
appliances like separators and butter churns, or the ventilating 
fans of incubators—things all too small to make it worth 
running an engine—can be di'iven easily and conveniently by 
electric motors of fractional horse-power. 

Again, a reciprocating engine, which works with (*.ylind(*rs 
and pistons, does its work by a series of impulses. The 
explosions of oil spray or petrol vaj)our and air give an irregular 
pull on the driving belt. The electro-magnetic fojoe in an 
electric motor, however, is practically continuous, and con¬ 
sequently the pull is steady. This is said to give an improved 
yield of com of anything up to 5 per cent, when thrashing, and 
is also important in driving milking machines where a steady 
vacuum is desirable. 

There is no doubt that this steadiness is of considerable 
advantage in some types of machinery, while the number of 
light-work operations, in which small motors are specially 
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useful, is extending and is likely to extend rapidly. It is in 
these latter operations that the special advantage of electric 
power to the farmer is likely to be found. 

Power for Field Cultivations .—Much the greater part of the 
power used in agriculture goes in transport or field cultivation 
—in the latter alone, perhaps three times the power consumed 
by bam macjhinery. 'I'hti ordinary farmer uses horses for both 
transport and cultivation, and, we may safely prophesy, will 
continue to do so. At all events, until a cheap and light storage 
battery is inventfid, electric haulage has no chance against 
horse-drawn waggons and steam or petrol lorries. 

Some advance has been made in applying electric power 
to field cultivation. In Italy, Germany and France, ploughing 
sets have been described as in use by contractors, who plough 
on terms similar to those offered by the owners of steam- 
ploughs in East Anglia. 1 only know of one set at work in 
England- a [)rivati*. one on the farm of Mr. Borlase Matthews 
near East Grinstead ; and one in Scotland worked by Major 
McDowall. Mr. Matthews’ plough is hauled by a steel wire 
rope, and Major McDowaU’s is attached to an electric tractor 
supplied with current through an insulated cable unwound as 
the tractor moves one way, and wound up as it comes back. 

On the Continent, the contractor’s plant is said to consist 
usually of a double-winding set like our familiar steam ploughs. 
The motor-waggons are very heavy, and descriptions of the 
large tractors, or teams of several horses, needed to pull them 
about are not encouraging. The practical farmer will feel that 
it would probably be better at present to let the tractors or 
horses do the job themselves, and save the considerable 
expense and appreciable danger of carrying live wires into each 
field on a farm. 

Unless some great improvement is made, 1 do not think 
that electric ploughs can compete succiessfully with horses on 
the ordinary mixed farm ; or where, in arable country, fields are 
large and flat, with steam or oil-engine ploughs on heavy land, 
and tractors where the soil is light. The truth is that the 
English farm of moderate size must employ motive power 
which, like horses everywhere, and possibly tractors in special 
places, can be used for all the many job8][a farmer must plan 
out day by day and week by week. 

Moreover, the amount of artificial power used on a farm is 
comparatively small. The machinery in a factory has to be 
driven wholly by mechanical power, and no other method of 
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conveying and applying power at one place is so convenient as 
an electric current. Hence comes the great growth in con¬ 
sumption of electric energy in industrial areas. As against this 
it may be said that the energy needed by growing crops is 
obtained from sunlight. The work of the farmer is merely to 
prepare the soil and the plant to use a small fraction of this vast 
flood of free natural power—which may sometimes amount to 
more than a thousand horse-power an acre—and to (jarry 
away the proceeds for the use of man or beast. A farnu^r’s 
main power station is the Sun. 

Specific Effects of Electricity on Cultivation .—Several 
investigations have been made on supposed specific effects of 
electricity on crops and farm operations. The only one which 
yet gives much promise of iisefukiess is the siinnilation of 
growing crops by a high tension electric discharge. 

This surprising phenonumon seems well established. If a 
network of overhead wirt^s be electrified, the crops growing 
beneath an^ affected, usually beneficially. Ex})eriments are 
beginning to show that the full effect can be obtained by 
exposure to the electric field for a short time in the early stages 
of growth. If it provc^s that the good effect can be obtained 
by a quite temporary application, the process may some day 
be of use to the market gardener and just possibly to the arable 
farmer ; but the subject is still in an early experimental 


Electric Supply : Public Power Stations .—^What has been 
said is enough to show that, if a farmer can get electric current 
laid on to his house and buildings, he will do well to use it for 
both light and power. In the neighbourhood of towns, and in 
industrial areas like South Wales and the North East coast, 
electric supply can already be obtained, and is Tised on many 
farms. How far is it reasonable to hope that it will gradually 
be extended into rural neighbourhoods ? 

The problem is clearly one of demand. Will the present 
rural demand for light and power make it profitable for a 
company or Local Authority to run mains about the country¬ 
side, or, if not, will future prospects be better than present 
ones ? 

We may fairly expect that most farm-houses would instal 
electric light, and experience shows that on an average some¬ 
where about 200 units (kilowatt hours) would be used per 
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annum for each farm-house and buildings, and a few more to 
light the dependent cottages and heat an occasional laundry 
iron. 

An estimate of the probable consumption of power for ordinary 
barn machinery can be made from the number of hours the oil 
engine is in use at present on typical farms. I found it to vary 
roughly with the size of the farm and with the proportion of arable 
land, ranging from less than the equivalent of 1 electric unit per 
acre for a Dorsetshire grass farm to 11 units for a Cambridge¬ 
shire farm with 75 per cent, of its area under the plough. 
Deducting something for small holdings, this led to an estimate 
for light, heat and power of 1,600 to 6,000 units per annum for 
each square mile of country. Of the few instances where 
current is now used, I got particulars in five cases, and found 
the actual consumption to vary from 1,000 to 6,800 units per 
square mile. Jliis conformity with the previous estimate gives 
some evidence that these figures are of the right order of 
magnitude. They take no account of x>ossible future develop¬ 
ments. For instance, if field cultivation were carried out by 
electric i)ower, in arable coimtries at least 12,000 units i)er 
square mile would be consumed each year in ploughing, and, 
})erhaps, half as much again in other ope^Tations. At present, 
however, a consumption of about 6,000 units per square mile 
probably represents the maximum on the average in rural 
areas with existing farm practice, though doubtless higher 
(and lower) individual instances could be found. 

Now, to electric su})ply engineers these figures will seem 
very small; in towns, the consumption per square mile may 
be a hundred times as much. It is not likely at present that 
local authorities or supply companies will erect over the 
countryside a network of mains like those in towns. 

But rural poi)ulation is not sxiread uniformly. Chains of 
villages tend to follow a valley, a river or a road, and along 
these lines I estimate that electric mains will in some places 
pay their cost at once, especially where a high proportion of 
arable land indicates an appreciable agricultural demand for 
power to drive barn machinery. When schemes for electric 
supply are under consideration, it is to secure such practicable 
developments as these that landowners and farmers should 
exert their influence. To clamour for complete and immediate 
rural electrification ’’ will defeat its own object. Let us ask for 
what is reasonable. 

One caution must be given. To carry electric power long 
distances, high tension currents, rimning to tens of thousands 
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of volts, must be employed. These currents are dangerous, and 
must be transformed down to at most a few hundred volts 
before being used. Transformers are costly, and no farm of 
moderate size consumes enough energy to pay for such a 
transformer. Hence, even if high tension mains run right 
through his fields, a farmer may not be able to tap them. It 
may actually be cheaper to instal a private electric generating 
plant. Only where a good-sized village, or some power-using 
rural industry exists, can a high tension transformer pay for 
itself. 

On the other hand, the promoters of schemes of electri¬ 
fication should not forget that a line whic^h does not pay at 
once may, by its very presence, favour the development of 
new industries, and thus, if erected in the right place, lead to a 
profitable load. This is the experience of France and other 
coimtries which have gone faster than Britain in carrying 
electric supply into country districts. Again, the high standard 
required in the installation of eleetri(5 mains in Great Britain 
increases the cost compared with that in other countries. 
Cheaper work, consistent with Hafet}^ might be allowed and 
would tend to hasten electric development. 

Village Power Stations. —Where no supply is available from 
a large power station, an enterprising village can well supply 
itself. Several village stations arc already at work, mostly 
with satisfactory financial results. Few of them, like Llan- 
nwchllyn in North Wales, are fortunate enough to have a stream 
of water with a fall of 70 feet, but low(u* falls an^ used at 
Greenlaw in Berwickshire, and Kintbury in Berkshire, when^ 
water power is now supplemented by an oil-engine. Wed more 
in »Somerset uses suction-gas engines, and Hextori in Hertford¬ 
shire relies on two oil-engines. At Llannwchllyn, where water 
is plentiful, the dynamos run continuously night and day, and 
the power is correspondingly cheap. At all the other places 
named the energy is stored in batteries, and costs are higher, 
even where labour is reduced to a minimum by making the 
plant automatic. In nearly every case for which I could get 
figures, the station runs at a profit. 

Private Installations .—How far should an isolated farmer be 
encouraged to set up an electric plant of his own ? If he 
merely wants to work the usual bam machinery—chaff cuttcu% 
root pulper, saw bench, etc.—^he may just as well drive direct 
from an oil-engine and not bother himself about electricity. 
Oil-engines are cheap, and do not eat their heads off when nai 
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at work. Hence they are specially suited to the intermittent 
load of the ordinary farm. 

If, on the other hand, a farmer cares for good light, a small 
electric installation, consisting of prime-mover, dynamo and 
storage battery, will supply it at a reasonable cost. If a stream 
with a fall of a few feet is at hand, the dynamo can be driven 
by water power ; in ex|)osed places a windmill may be used ; 
but generally a small oil-engine will be found the best prime- 
mover. A half or threc-qnai'ter kilowatt plant, at about £100 
(or less if the farmer already has a suitable oil-engine), will light 
a small farm-house and buildings. A moderate increase in size 
and cost will enable the owner to run, by electric current, 
light machinery, such as a milking machine, a sex)arator or an 
incubator. T think that is as far as the ordinary farmer sbouhl 
go at first. Unless j)ublic supply is available, heavy work is 
better done din'.ctly with an oil-engine. 

On a very large farm, or group of farms, worked by an 
owner with engineering ink'rests and experience, jicssibly a 
plant on a larger scale may be worth considcTation—but each 
such case must be dealt with on its merits, and expert advice 
be sought. 'rh(‘ modest scheme suggested in the last paragrajih 
is one that anybody may adopt. He will gain the benefit of 
good light and bo able to rnn conveniently the small machines 
for ivhich ek*,ctric power has S 2 )ecial advantages. He will b(^ 
jible, too, to take advantage of new inventions as they api)('ar, 
without waiting for ])ublic snpj)ly to comt' to his doors. 

No'j’E. - Further infor iuation may bo found in tl>e following hook 
and papers : A. It. Allen, “ Electricity in Agriculture,” 1922 ; 
R. Borlase 1V1 at thews, Jour. Inst. Electrical Engineers, 1922 and 
1929 ; Rejiort of a Committee of the Institute of Electrical 
Enginciers, August, 1925; C. Dainpier AVhetham, Jour. Boy. 
Agric. Eoc., 1924. A monthly journal is now published, entitled 
E lectrO’Farming, 
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LAMB PRODUCTION FROM GRASS FLOCKS 

J. Hunter-Smith, B.Sc., 

Hertfordshire Institute of Agriculture, 

Introductory. —Sheep kept solely on grass are, to-day, 
found in increasing numbers in most counties in England ; 
in fact, the small grass flock has, during the past few years, 
been a profitable sideline. In the south these flocks are usually 
kept for the production of fat lambs, and no attempt is made 
to maintain the flock numbers by breeding. The common 
practice is to procure a number of gimmers or ewes and to 
retain them for the length of their useful life, purchasing 
further breeding stock from outside sources as required. This 
custom has the merit of spreading the difference between 
buying-in and selling-out prices over a number of years. It 
is also advantageous that ewes, ust^d for this purpose, should 
be reared on their native pastures, thus ('iisuring truencss to 
type and constitutional vigour. 8uch ewes coming, as they 
usually do, from rough grazings on hill or mountain to the 
more fertile lowlands, normally do exceedingly well. 

The prospective flock master has two important selections 
to make, (1) the breed of ewe most likely to suit his particular 
set of condition, and (2) the breed of ram to mate with the 
ewes. So far as ewes are concerned, if extensive inquiries arc 
made a decision will be very difficult to reac^h, as strongly 
recommended breeds arc numerous. If ihe practice of neigh¬ 
bours is examined, even then a reasoned decision nja}^ be 
difficult. Taking the county of Herts as an example, the breeds 
of grass sheep (and standard crosses) to be found include 
Scotch Half-Bred, Scotch Grey Faces, Yorkshire Masham, 
Border Leicester, Cheviot, Blackface, Dorset Horn, Clun 
Forest, Exmoor, Ryeland, Kent, Kerry Hill, South Devon and 
Western. Which out of this formidable list are to be regarded 
as the best breeds for the conditions prevailing in Hertford¬ 
shire ? The north-country farmers usually select the breeds 
with which they are most familiar ; the farmers from the west 
make a* different choice ; other farmers may be influenced 
mainly by the question of price. Yet, while it may be impossible 
to arrange these breeds in order of merit, it is reasonable to 
suppose that some are more suitable for the county than others. 

Turning now to the second consideration, the ram, the choice 
is not so wdde. A first cross is almost always favoured and 
usually the Suffolk is chosen as the sire. However, the Border, 
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Leicester, Ryeland, Wiltshire, Hampshire, South Down. Kerry 
Hill, and Western are among those used, so that the total 
number of differently bred first-cross lambs produced in the 
county (with ewes of fourteen breeds mated with rams of at 
least seven breeds) lies somewhere between fourteen and 
ninety-eight. A visit to any of the county markets provides 
the opportunity for a very interesting, if puzzling, study of 
sheep breeding. 

As there is a great dearth of information concerning the 
relative values of these crosses for fat lamb production, it 
was decided, when the County Agricultural Institute was 
started five years ago, to make use of the grass flock main¬ 
tained here to collect each year some reliable data on this 
question. Four years’ results indicate very clearly the great 
value of a simple recording investigation of this kind. 

Outline of the Scheme. —As grass ewes had to be kept, it 
was decided to purchase representatives of two breeds in order 
to provide a comparison under the same conditions of grazing 
and management. The most common grass breed in Herts is 
the Scotch Half-Bred, and this breed was, therefore, taken as a 
standard. A second breed was sought for to meet what appeared 
to be the special circumstances, namely, extremely poor 
pasture which was liable to be wet in winter. Previous experience 
with Ryelands indicated that these sheep had a wonderful 
faculty for keeping fit on the poorest of grass land, and they 
were reputed to be very free from foot-rot; so this was the 
second breed selected. Two years later the grass at the Institute 
had enormously improved, making it possible to increase the 
size of the flock by the introduction of a third breed. The 
“ reason ” for the choice on this occasion was quite character¬ 
istic of the lack of information on the subject; someone said 
his neighbour had done extraordinarily well with Kerry Hill 
ewes, so Kerry Hills were obtained. 

A decision with regard to the breed of ram with which to 
cross the ewes presented no difficulty, for, as already stated, 
the Suffolk is first favourite in the county for this purpose. 
One variation from this cross, however, occurred in the first 
year, when the flock was divided into two halves, with Half- 
Bred and Ryeland ewes in each half and a Ryeland Ram used 
on one half and a Suffolk on the other. 

The scheme of crossing for the past four years has therefore 
been as follows :— 
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First Year, 1923— 

(1) Ryeland Ram on Ryeland Ewes .. R X R* 

(2) Ryeland Ram on Half-Bred Ewes .. R x HB 

(3) Suffolk Ram on Ryeland Ewes .. S x R 

(4) Suffolk Ram on Half-Bred Ewes . . S x HB 

Second Year, 1924— 

(1) Suffolk Ram on Ryeland Ewes . . S >: li 

(2) Suffolk Ram on Half-Bred Ewes . . S > HB 

Third Year, 1925— 

(1) Suffolk Ram on Ryeland Ewes .. S y K 

(2) Suffolk Ram on Half-Bred Ewes .. S x HB 

(3) Suffolk Ram on Kerry Hill Ew<‘H .. S x K 

Fourth Year, 1926— 

As for third year. 

Methods oi Recording. —^The procedure adopted was the 
very simple one of ear-marking all lambs at birth so that each 
lamb could be identified at any time. All the live lambs were 
weighed at birth and at intervals till they were sold to the 
butcher, who purchased them at an agreed price per stone of 
8 lb. dead weight. There were, therefore, no complications in 
the methods, all that was required being accurate ear-marking 
and weighing. The flock was managed in every way as a com¬ 
mercial unit, with the exception that it was gathered in more 
frequently than usual for the purpose of weighing. 

Results. —^Four years’ records have provided a great mass of 
detailed information on such relative qualities of the various 
breeds and crosses under investigation, as 

(1) Prolificacy of the ewo.s. 

(2) Weight of lambs—singles, twins and triplets—at bii tli. 

(3) Birth-weight production per ewe. 

(4) Rate of growth—singles, twins, triplets. 

(6) Return in lamb meat per ewe. 

(6) Niunbers of days to fatten. 

(7) Percentage carcass weights. 

(8) General foiancial results. 

(9) Sheep and grassland improvement. 

Full details of the figures and results obtained will be pub¬ 
lished later. In this article a summary of the salient practical 
points only is given. 

Grazixig Conditions. —^The seventy-six acres of grassland 
utilised by the flock are divided into three fields. 

(a) Horse Paddock (11 acres), used for lambing purposes only. 

(b) Old Park (47 acres), grazed by cattle and sheep. 

(c) New Park (18 acres), grazed by cattle and sheep. 

‘ The abbreviations in this column are used in subsequent tables. 
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It is apparent, therefore, that there was very limited 
opportunity for changing the sheep to fresh ground. It really 
amounted to using two fields alternately. 

In the autumn of 1921 and in the summer of 1922, the grass 
in the Old Park had all the appearance of extreme poverty— 
the bottom was dry and wiry, while clover plants were 
extremely difficult to find. This grassland presented a problem, 
the solution of which was first indicated in the summer of 1922 
when some slight results were seen from a series of trial plots 
with various manures. Arising from this preliminary observa¬ 
tion, the whole of the Park was dressed with 6 cwt. per acre of 
ground mineral phosphate (North African) in the early spring 
of 1923. Thereafter, further investigations revealed the fact that 
three factors contributed to the transformation of this poor 
grass into a comparatively luxuriant herbage of grass and 
clover. The first essential was efficient grazing, which enabled 
the next factor, the phosphates, to stimulate the clovers, and 
finally severe cultivations each spring removed bent and moss. 
The sheep, therefore, played a very useful role in this grassland 
improvement—an improvement which can be fully appreciated 
from the accompanying illustrations—and by a consideration 
of the following figures from the weights of two plots and the 
botanical analyses of certain portions of the field :— 

Po'jvNNTC'AL Analyses .OF Pasture in 1925 



J 1 ladeq uaioly grazof i 

Well grazed 


No manure 

6 cwt. ChM.P. 

t> cwt, G.M.P. 

Coo;! . . 

. *5 per C(‘nt. 

14*0 por cent. 

21*0 per cent. 

ludilTcT’ont 

. r.4-() „ 

370 „ 

300 „ 


. TrO „ 

340 „ 

33 0 „ 

Woods . . 

. 24 0 „ 

:{2o „ 

8-0 „ 

Hay (])revi()us yeai ) . 

7 1 cwt. 

22-0 cwt. 



From 1924 onwards, this grassland was no longer poor : 
its stock-carrying capacity had been nearly doubled and the 
improved quality of the herbage no doubt compensated for 
the limiterl changes of ground available for the sheep. 

Management of the Flock. —^The flock was maintained 
entirely on the grass, receiving no help from the arable land 
except a few roots and some silage before and after lambing. 
Experience has shown that good silage, finely chaffed into the 
silo, makes a much-reUshed food for both ewes and lambs. 
Lambing started each year between the middle and end of 






Kkj. I. Tof) Turf Inmi i\() Manuiv IMot. 

('nt/n Turl fr*oin i\Iniiun*(i IMol \<m\ hudiv Cruzud. 
hi)!f()}n • furl trorii f^irk Maiuiicd uu(J vv(dl (duzcri. 
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February. Towards Christmas, hand feeding of the ewes began 
—at first about J lb. of mixed cake and meal, increasing later 
and after lambing to ^Ib. per head. With this feeding—silage, 
a few roots and concentrates—ewes came to the lambing 
pen in good condition and with plenty of milk according to their 
qualities in this respect. Lambing took place in an improvrised 
lambing pen with a shepherd’s hut close by where students 
were on duty in rotation. As the young lambs began to feed, 
a special pen with a lamb creep was erected in the field, where 
many of the lambs learned to feed by themselves. Later, lambs 
were drawn out as in ordinary farm practice and sent to the 
butcher, live and dead weights being recorded. 

A summary of the records obtained in the four years can now 
be given. 

Prolificacy. —In estimating the percentage of lambs, use 
has been made of the following two sets of figures— the number 
of live lambs at birth and the number of ewes that produced 
them. No account has been taken of barren ewes or any ewes 
which did not give birth to live lambs. The percentages thus 
arrived at may not represent the strictly orthodox birth-rate, 
but on the other hand they give quite accurate comparative 
results. It has also to be pointed out that serious losses were 
occasioned, in 1925, by a night attack of dogs on the flock a 
week or two before lambing commenced. This resulted in 
the death of two Half-Bred ewes and the arrival of a number of 
dead lambs. Apart from this year, very few casualties among 
lambs occurred, as will be seen from hater figures. 

Based on the method described abovi‘. Table 1 shows the 
percentage of lambs from each breed. 


TABLE I 

Pekcenta(jk of Live Lambs 


Year 

(«) 

R X R 

(h) 

R y HB 

(«) 

S X R 

(d) 

S X HB 

(e) 

S X K 

1923 

150 

175 

150 

162 

— 

1924 

— 

— 

156 

176 

— 

1925 

— 

— 

144 

153 

121 

1926 


— 

153 

195 

161 

Average 

150 

175 

151 

173 

144 


Still further summarising these results, it is seen that:— 
The Ryeland ewes yielded 151 ; 
the Half-Bred ewes yielded 173 ; 
the Kerry Hill ewes yielded 144. 

The Half-Bred ewes have, therefore, shown, on the basis 
described, a clear superiority over the other two broods from 
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the point of view of prolificacy. This result is consistent in 
each lambing season. 


Deaths. —The Ryeland and Half-Bred ewes were originally 
purchased in the autumn of 1922, and the Kerry Hill ewes 
in the autumn of 1924. Excluding the two Half-Bred ewes 


which were kilh'd by Rtray dogs, deaths 

1922 

o(jc Hired as follows 

1924 Loss per 

Original number 
of ow('s 

Breed 

to 

1924 

to 

1926 

annum 
per cent. 

30 

Ryeland 

4 

4 

6*6 

.30 

Half-Bred 

3 

5 

0-6 

35 

Kerry Hill 

- 

4 

5-7 


From these figures, there would appear to be little to choose 
between the three breeds. The death rate amounts to 25 per 
cent, of the whole flock every four years. 


Reports from the Lambing Pen. —The period of lambing and 
the weather conditions were as follows :— 


ljUiiibing 

corninoiiced 

1923 . . Fe})ruary i7 

1924 . . February 14 

1925 . . Foln’iiary 14 

1929 . . February 18 


Lambing Weather 

completed 

March 26 Very wot and cold. 

Marcl) 24 Cold but fairly dry and 
occasional sun. 

April 17 Very wot and cold. 

March 15 Exceptionally lino. 


In the four lambing reports (contributed each year from an 
independent source) the following points are emphasised :— 

(1) Tho condition of iho ewes of each brceil at lambing time was 
good. 

(2) Actual lambing gave little trouble, though the Half-Bred 
excelled in this respect. 

(3) Halt-13reds made good udders and had ample milk at the 
time of lambing, while Kerry Hills, and especially Ryelands, 
were slower in this resjiect. 

(4) Half-Bred and Kerry Hill ewes took to their lambs at once, 
but Kyelaiids had frequently to bo penned in for a few days 
till the lambs suckled freely or were taught to do so. 

(5) Half-Breds and Kerry Hills were excellent mothers and looked 
after their lambs from the start ; in those respects they were 
much better than the Ryelands. 

Briefly, it seems clear that the Half-Bred ewe, in spite of 
her more nervous temperament, proved to be the shepherd’s 
favourite, with the Kerry Hill a close second. As a mother, 
the Ryeland compares unfavourably -with either the Half-Bred 
or the Kerry Hill. 
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Birth Weights. —Table II below presents a summary of the 
birth weights of all the live lambs in the flock during the past 
four years. 

TABLE 11 

WEianT or Lambs at Birth 
(Average of four Lambing Seasons) 



Singles 

Twins 

1 

Tiiplots 

Brec'd 

Avt‘ragi‘ 

lireed 


Av. WtJ 


Av. Wt 


Av. W1. 


Av. Wt. 


No.of 

of 

No.of 

of 

No.of 


No.of 

of 


lambs 

lambs 1 

lambs 

lambs 

lambs 

lambs 

lambs 

lambs 



lb. 


lb. 


lb. 


lb. 

U X R .. 

2 ! 

12-7 

7 

7-9 

_ 


9 

8-9 

R X HB ; 

3 1 

8-5 

18 

7-7 

— 


21 

7-8 

S X K . . 

25 

11*4 

72 

8-5 

3 

7-2 

100 

91 

S X HB j 

21 

lC-7 

9() 

8-3 

19 

7-5 

133 

8-6 

S X K ..i 

28 

10-5 

39 

8-1 

8 

6-2 

75 

8*8 

Avoragi^: 



_ 






all breeds 

79 

10*8 

i 

232 

8-3 

27 

7-1 

338 

8-8 


The average birth weight of all the lambs, 338 in number, 
is 8*8 lb. The variation from this mean in the case of the pure 
Ryeland and the various crosses is quite small. Still, the 
number of Suffolk crosses is sufficient to give significance to 
small differences, and it would appear that the Ryeland 
ewes produced on the average the heaviest lambs and the Half- 
Bred the lightest. Comparing singles, twins, and triplets, the 
relative weights at birth are most clearly l)rought out by 
denoting the average weight of the twins in each breed by 100:— 



Singles 

Tv/ins 

Trijilets 

S X R. 

134 

100 

85 

S X HB 

129 

100 

90 

S X K 

130 

100 

77 

Average of all breeds. . 

130 

100 

85 


Prom Table II it is seen that the relative weights of S X R 
twins and singles are 8*5 and 11-4 lb ; this ratio is the same as 
100 to 134, i.e., Ryeland singles an'. 34 per cent, heavier than 
twins. 

Production per Ewe. —The average total weight of live 
lambs produced at birth by each of the breeds under con¬ 
sideration is shown in Table HI. 

The average production at 213 births is seen to be nearly 
14 lb. per ewe. This is a higher percentage of the live weight 
of the dams than is found with the larger farm animals, amount¬ 
ing as it does to 10 per cent, of the live weight of the ewes 




410 


Lamb Pboduotion from Grass Floors . [August 


TABLE 111 

Number of Ewes* ano Avkra(3e Weioht of Live Lamb per Ewe 
(Average of four Lambing Seaftons) 



Singles 

Twins 

Triplets 

Breed 

Average 

Breed 


Av. Wt. 


Av. Wt. 


Av. Wt. 


Av. Wt. 


No.of 

per 

No.of 

per 

No.of 

per 

No.of 

per 


ewes 

ewe 

ewes 

ewe 

ewes 

owe 

ewes 

ewe 



lb. 


lb. 


lb. 


lb. 

H X R 

2 

12-7 

4 

13-7 

_ 

_ 

6 

13-4 

H X HB 

3 

8-6 

9 

15-3 

— 

— 

12 

13'6 

S X R 

25 

11*4 

39 

15*6 

2 

10*7 

66 

13-9 

S y HB 

21 

10-7 

50 

160 

6 

200 

77 

14*9 

8 X K 

28 

10-5 

21 

150 

3 

16-6 

52 

12-7 

Average : 
all breeds 

79 

10-8 

123 

15-6 

11 

17-4 

213 

13-9 


Differences between the breeds are larger than was found with 
birth weights owing to the varying birth-rate. The Half-Bred 
ewe now takes premier place in productive capacity—^the 
smaller weight per lamb being more than counterbalanced by the 
the greater number of lambs. Putting the productive capacity 
of ewes with singles at 100, the relative position of the breeds 
is as follows :— 

t^inglos Twins Tiiplets 

S X K . . . . 100 143 94 

S X R. 100 137 187 

S X HB . . . . 100 160 168 

Further, if the production per ewe from the Kerry Hills is 
taken as a standard, the relative productive capacity of the 
three breeds can bo reduced to the following ratio :— 

S X K = 100 

S X K 100 

S X HB - 117 

In the production of fat lamb, the Half-Bred therefore leaves 
the lambing pen with a clear lead of 17 per cent, over the Kerry 
Hill and 8 per cent, over the Ryeland. 

On the basis of the results described. Table IV has been 
prepared to show the number, nature and weight of live lambs 
that might be expected from 100 ewes of each breed. 

Obviously, the best results are obtained when singles are 
few in number and twins and triplets are many. 

A further interesting point became apparent after the ewes 
had been weighed. It waa then noted that the average weight of 

* The number of live lambs produced by those ewes is shown in 
Table II. 
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singles and twin lambs varied directly in proportion to the 
weight of the ewes, but that the production per ewe bore no 

TABLE IV 
Lambing Pbospects 



No.of 

Singles 

Wt. 

lb. 

No.of 

twins 

Wt. 

lb. 

No.of 

trip¬ 

lets 

Wt. 

lb. 

Total weight 
of lain}) from 
100 ewes 
lb. 

100 

s 

X 

R 

38 

433 

109 

928 

4 

29 

1,390 

100 

s 

X 

HB 

27 

289 

125 

1,043 

21 

158 

1,490 

100 

s 

X 

K 

54 

509 

75 

1 

607 

15 

94 

1,270 


such ratio. Thus although the smallest ewe—the Kerry—had 
the smallest single and twin Iambs, it is the Half-Bred, inter¬ 
mediate in weight between the other two breeds and with 
the smallest average weight per Iamb, which was the most 
productive. 


WHALE MEAT PRODUCTS AS FOOD FOR 

PIGS 

John Golding, D.S.O., P.T.O., and W. B. Morris, B.Sc., 
The National Institnte for Research in Dairying^ 
University of Reading, 

Recent research in animal nutrition has directed attention 
to two factors of very considerable importance in the feeding 
of farm animals. These are (1) the necessity for providing the 
young and quickly growing animal with an adequate supply of 
bone- and tissue-forming materials and (2) the importance of 
the quality, as well as of the quantity, of the albuminoid 
matter, which contains the constructive materials essential to 
the production of lean flesh and to the repair of waste tissue. 
For example, the very special value possessed by such a food 
stuff as fish meal is doubtless due to the fact that it supplies an 
amount of mineral matter probably sufficient for the require¬ 
ments of most quickly growing animals, and that it is very 
rich in digestible albuminoid matter, derived from an animal 
source. 

The object of the present article is to give a brief account of 
a series of experiments with a feeding stuff'—whale meat— 
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which is comparatively little known to practical feeders and 
which, there is reason to believe, contains all the necessary 
attributes that go to make up an animal food of more than 
ordinary value. It has Jong been known to those connected with 
whaling stations that whale flesh has a most beneficial effect 
when fed to pigs, and that almost unlimited feeding of this 
nature appears to produce no injurious effects. Red whale 
flesh, indeed, is very highly regarded as an article of diet by the 
staffs of whaling stations and, generally, wherever a supply of 
the fresh meat is available, as for example in Japan. It seems 
astonishing, therefore, that no systematic inquiry has yet been 
made regarding the exact nutritive value of this whale meat. 
Up to within the last few years, indeed, but little endeavour 
has been made to utilise the enormous bulk of this red meat, 
which remains behind after the blubber has been removed 
from the carcasses. There seems no reason why this product 
from the whaling industry should not be profitably utilised as 
a nitrogenous feeding stuff for farm stock, provided a fresh and 
uncontaminated supply of the raw material can be always 
obtained. 

By arrangement with Ocean Harvest, Ltd., supplies of 
experimental material were made available from 1924 onwards. 
These included meat meals and a special product named 
meat flakes.'’ The meat meal, which had been subjected 
to a considerable heat in its preparation, was darker in colour 
and had a stronger odour than the flakes. The whale meat 
flakes, which had been prepared at a lower temperature with 
the object of retaining as much as possible of the nutrient 
properties of the original material, varied in colour from light 
yellow to dark brown, and in texture from a crisp flake to a 
granular powder. They were practically devoid of taste, but 
had a distinct though not unpleasant smell. 

In order to investigate thoroughly the feeding value of 
these whale meat foods it was decided to arrange experiments 
to include the feeding of these products to :— 

(1) Pigs of all ages. 

(2) Young calves—^for a period after weaning. 

(3) Yearling cattle. 

Up to the present time more than 100 pigs have been used 
for experimental purposes during this investigation, and a 
large number, not under experiment, have been fed on a diet 
containing a varying percentage of whale meat products. 




LiTTKUS I’HODITKI) ON WjfALK MkxtMkAL. 

Kkj. a ^n'oo]) of tliri'o littrrs art' sliowii in tlu' top ijliislration and 
individual litters in tlio other two. 


Tu hu,' 11 -- 
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Numerous analyses indicate that the composition of these 
whale by-products may be taken as follows ;— 


Moisture 

Oil 

Albuminoids .. 
Ash 

Other constituents 


Whale Meat 
Flakes 
per cent. 

10 to 14 
8 to 12 
60 to 65 
15 to 20 


Whale Meat 
Meal 
per cent. 

5 to 10 
10 to 20 
60 to 65 
15 to 20 


It will be observed that the ash content of both products is 
high and that the whale meats are very rich in albuminoids and 
oil. The experimental work was arranged to determine the 
feeding value of the protein and to cover the possibility of any 
harmful effects arising from the oil. 

It was apparent from the analysis that a concentrated 
feeding stuff such as fish meal would provide a suitable means 
of estimating the approximate feeding value of whale meat 
products and, hence, a good sample of white fish meal was 
chosen as the protein-containing constituent of the control 
rations in the first series of experiments. 


The composition of the whale meat flakes, whale meat meal 
and white fish meal used in the preliminary series of experi¬ 
ments was as follows :— 



Whale Meat 

WhaJe Meat 

White Fish 


Flakes 

Meal 

Meal 


per cent. 

2 )er cent. 

per cent. 

Moisture . . 

11-38 

5-72 

13-0 

Oil 

12-60 

21-51 

4-4 

Albuminoids 

57-25 

51-18 

55-5 

Ash 

18-17 

17-13 

24*9 

Other constit uents 

0.60 

4-46 

2-2 


Preliminary Series of Experiments. — (i) Pork Production 
with Whale By-Products ,—For the first experiment with whale 
meat products, four pens of four pigs each were very care¬ 
fully selected from two even litters. The litters were out of 
Cumberland sows by a Middle White boar. Each pen of four 
pigs contained, as far as possible, an equal number of pigs 
from each litter ; the sexes of the pigs were fairly equally 
distributed throughout the four pens. The litters were farrowed 
on October 5 and 8, 1924. The age of the pigs at commence¬ 
ment of experimental feeding was approximately ten weeks, 
when the average weight of the pigs was 22J lb. 
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It was decided to arrange the feeding of the various pens 
as follows :— 

Rations 'per cent. 

Pen No. 1 Moal 39*2 Sl»aij)K 53*6 White Fish Meal 7*2 

„ No. 2 38*2 „ 55-8 Whale Meat Meal (hO 

,, No. 3 ,, ,, 39*2 ,, 55*3 Whale Meat Flakes 5*5 

„ No. 4 „ „ 40 (i „ 45-5 „ „ „ 13-9 

The pigs were taken to small pork weight (approximately 
5 score live weight) on the above rations. There were fed 
wet twice a day (8 a.m. and 4.30 p.m.), and in strict 
accordance with their live weight, the object being to feed to 
each ])en of j)igs just sufficient for them to clear up the quantity 
given in from 10 to 15 minutes. Each day at noon each pen 
receiv^ed from 4 to 6 lb. of green kale and a supply of carbonate 
of lime, more or less ad lib. 

The pigs were weighed regularly once a week during the 
course of the experiment; occasionally twice a week during the 
fii'st few weeks of the feeding period. It is of interest to note how 
quickly the little pigs responded to this feeding. The following 
results are calculated from the weights, etc., taken during the 
first three wc^eks feeding period :— 



lAve 'Weight 

Lb. of mixtnrc 


increase per 

cons'umed per lb. 


ptg 'per (ia'if 

lire, weight increase 

P(Mi No. 1 (WfiiteFishMt‘al) 

•70 lb. ’ 

' 2-48 

Pen No. 2 ( Whale Moat J\leal) 

•07 If) 

2-60 

Pen No. 3 (Wfuilo Moat Flakes) 

•80 lb 

2-10 

PtMi No. 4 (Excess M('at Flakes) 

•85 lb 

2-10 


All the pigs were ready for killing in from ten to twelve 
weeks from the commencement of feeding, the pigs in Pen No. 4 
being ready about fourteen days before the others, while those 
in Pen No. 2 were the slowest to attain the required weight. 

The results throughout the complete feeding j)eriod may 
be expressed shortly as follows :— 

Live weight Lb, of meal 

increase per conmimed per lb. 

pig per day live weight increase 
Pen No. 1 (WliitoP^ishMeal) *93 lb. 3*01 

Pen No. 2 (Whale Meat Meal) •851b. 3*17 

Pen No. 3 (Whale Meat Flakes) -96 lb. 3-00 

Pen No. 4 (Excess Moat Flakes) *99 lb. 2*55 

These figures do not include the green kale fed daily to each 
pen. Prom this preliminary experiment it was considered per¬ 
missible to deduce that wWle meat meal and white'fish meal 
contain approximately similar food values for pigs,'’and that 
whale meat flakes possess a feeding value apparently slightly 
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Fig. 2. —Showing the Growth of individual pigs and Food Consumption 
of group under the Experimental Ration. 
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superior to both. On this account it was decided to concentrate 
in the future upon the flaked whale meat rather than upon the 
whale meat meal, and although further pig feeding experiments 
were carried out with the whale meat meal, the^y need not be 
described here. 

(2) Bacon Production with Whale By-Products. —^At this 
stage all the pigs in Pen No. 2 were killed as porkers, two pigs 
were also killed from Pen No. 1 and two from Pen No. 3. One 
pig from Pen No. 4, i.e., the pen on excess whale meat flakes, 
was killed and dressed by the local butcher, and portions from 
all parts of the carcass were distributed to more than fifty 
people, in order to make a preliminary investigation into the 
question of possible defect in the pork, following the feeding 
of a fairly heavy ration of whale meat right up to the morning 
of killing. No complaint of any nature was received. The 
remaining two pigs in Pe>n No. 1 and Pen No. 3, and two out 
of the remaining three pigs in Pen No. 4, were then carried on 
to bacon weight in a feeding period of a little over two months, 
Pen No. 4 being again ready for slaughter a shod- time before 
the others. As is customary, the protein content of the rations 
w^as slightly reduced during the last six weeks of feeding, so 
that, throughout the whole feeding period, the percentage 
composition of the rations averaged :— 

Pen No. 1 2 pigs. Barley Meal 39*2 Sharps 53*9 White Fish Meal 6-9 

„ No. 3 „ „ 39*7 „ 55-1 Whale Meat Flakes 6-2 

„ No. 4 „ „ „ 41-6 „ 45*G „ „ 12-8 

The results over the whole feeding period were :— 

Live weight Lb. of meal mioctnre 

mcre^ise per consumed per lb. 

pig per day live weight increase 

Pen No. 1 (White Fish Moal) 

2 ])igs .. .. .. J-ir> Ih. 3-4 

No. 3 (Whal(3 Moat Flak(;s) 

2 pigs . . . . .. 1-29 Ih. 3*24 

Pen No 4 (Wliale Meat Flakes) 

2 pigs (Fxoess) .. 1-32 lb. 3*30 

It will be observed that Pen No. 4 has not quite attained 
the result that was anticipated from its performance during 
the porker trial. This may be because the two pigs in this pen 
were pushed forward very rapidly (they w’^ere ready for slaughter 
as baconers a week or so before the others) and were possibly 
fed a heavier ration of meals than they could use economically, 
and also because it is very probable that the percentage of 
protein in the ration was rather high for pigs in the last stages 
of fattening. It should be pointed out that the daily gain in 
live weight of this pen is high and that the two pigs always 
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showed a very fine “ bloom and appeared to be pigs doing ’’ 
very much better than the others. All the pigs were now 
forwarded to the local bacon factory, with the exception of one 
gilt from Pen No. 4 which was retained for breeding purposes. 
On slaughter the pigs fetched top prices, the flesh being of 
good colour and the fat fairly firm, white and not too plentiful. 
Insx>ection of the sides and hams after curing revealed little 
difference between the quality of the control and experimental 
pigs, with the exception of the pig from Pen No. 4. The sides 
from this pig appeared to be softer than the others, but the fat 
was of good colour and possessed no unusual odour. Small 
portions of the back and body fat were taken from each pig 
before curing, and constants, such as the melting point and 
iodine value, were subsequently ascertained. The results 
could not be correlated with the feeding or with any observed 
softness. Portions from all the sides were distributed amongst a 
varying number of people in order to investigate the question 
of possible taint in the bacon. Portions of the sides and gammon 
from the pig in Pen No. 4 were sold to between forty and fifty 
lieoplc and in no instance was any unusual flavour reported. 
The absence of any taint from the finished sides, etc., even 
when the whale flake feeding was pushed to great excess, was 
regarded as satisfactory at this early stage of the investiga¬ 
tion, since it is well-known that although no taint may be 
apparent in a freshly killed carcass, a very appreciable taint 
may develop during the process of curing. 

The remaining pig from Pen No. 4 and the fourth pig from 
this pen (which had been fed with the same proportion of whale 
meat flakes), were now put on a ration containing 15 per cent, 
of whale meat flakes, 35 per cent, of barley meal, and 50 per 
cent, of sharps. After being fed on this diet for a period of more 
the three months one was killed as a bacon pig. A further 
searching inquiry revealed no suspicion of any undesirable 
taint. The remaining pig was kept on the above ration, served, 
and in due course farrowed down, then being little over a year 
old. This gilt had eleven nice pigs of which she was per¬ 
mitted to rear nine. While nursing, the sow received the same 
15 per cent, of flaked whale meat and from the age of three 
weeks the little pigs were dry fed on a ration containing 10 
per cent, of whale meat flakes and equal parts barley meal and 
sharps. The litter was weaned at ten weeks old, when the 
average weight of the little pigs was just under 33 lb. This pre¬ 
liminary series of experiments would seem to demonstrate 

2 D 
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that whale meat—more particularly flaked whale meat—^has a 
definite feeding value and that it contains all the factors 
necessary for reinforcing the normal cereal rations fed to pigs 
and for promoting quick growth and general well-being. 

Confinnatory Series of Experiments. —Bacon Production 
with Whale Meat Flakes .—^In May, 1925, a more comprehen¬ 
sive experiment was commenced with flaked whale meat. 
Four comparable pens of four pigs each were carefully selected 
from three litters of pure Middle White pigs. The average 
weight per pig at the commencement of the feeding period 
was 39 lb. As far as was possible, each pen contained the same 
number of pigs from each litter and the sexes were distributed 
as evenly as possible throughout the four pens. The relative 
growth rate of the four pens of pigs having been found to be 
approximately similar, the feeding of the experimental and 
control pens was arranged as follows :— 

ExperiwenUtl Ration Co7)irol llniiov 

(Fed to Penft 1 and 3) (Fed to Pens 2 and 4) 


Baiioy Moal 

per cent. 

600 

per cent. 
50-0 

Shar])s 

300 

25-0 

Whale Meat Flakes 

10-0 

— 

JJoan Moal .. 

— 

12-5 

Extracted Decorticated 

(jJroiindiiut Meal 


12*5 

Estimated starch e(|iiival<‘nt 

68*8 

68-5 

Estiinatecl digestible ja'otoin 

12*8 

13-8 


The starch equivalent and digestible protein content of the 
flaked whale meat were assumed for the purposes of the 
experiment as being respectively 70 per cent, and 50 per cent., 
that is, reckoning 70 per cent, of the total oil digestible and 
87 per cent, of the total protein digestible. In addition to the 
meal diet the sixteen pigs each received a small allowance of 
green food—generally in the form of cut grass—each day at 
noon ; they also received a supply of carbonate of lime more or 
less ad lib. Each pen of pigs was allowed about fifteen minutes 
exercise in an open yard every day while the pens were being 
cleaned out. Throughout the experiment all the pigs ‘‘ did ” 
well, but it was always obvious that the pigs on the experi¬ 
mental diet thrived the best. They showed a wonderful 
bloom ” throughout the whole feeding period and were ready 
for slaughter rather earlier than the control pigs. 

Figs, 2 and 3 illustrate the growth of the individual pigs 
in an experimental and control pen ; the pigs in the duplicate 
pens gave very similar results. 




1926.] Whale Meat Pboducts as Food for Pigs. 


419 


The weights of the four pigs in each lot, and always in the 
same sequence, are represented by the length of the vertical 
lines, dates being selected at intervals as space permits ; 
curved lines passing through the upper ends of each of these 
lines in turn, would as a rule pass through the points indicating 
intermediate weighings, for the growth of all the pigs was 
satisfactory. 

The lower part of each figure indicates the quantity of food 
given each day to the group of pigs, the steps indicating the 
days from the commencement of the experiment on which it 
was thought necessary to increase the quantity of food. This 
point was determined as mentioned above, by noting the 
avidity with which the pigs cleaned up their rations and by 
comparison of the live weights with the recognised require¬ 
ments of the animals. 


The upper lines, representing the weights of the pigs, are 
situated as nearly as space permits above the quantity of food 
supplied on the day of weighing. 

The results of this feeding experiment may be expressed as 
follows :— 


peri menial Pens 
and 3 (8 jngs) 
('nntrol l^ens 2 and 
(8 pigs) 



Lh. of meal 

Average 

A verage live 

mixture con - 

percentage 

weight increa-fte 

snmed per lb. 

dressed dead. 

per pig per 

live weight 

weight oii> 

day 

increase 

fasted live 

i 


weight 

. MOlb. 

A 

.3-(>5 

730 

. 10 lb. 

3-86 

7J-7 


On slaughter all the pigs killed well and fetched top prices, 
the quality in all cases being good, as judged by the local 
bacon trade. The back fat from the pigs on the experimental 
diet did not seem unduly soft and the carcasses were remarkably 
full of lean meat. A very minute investigation was made into 
the question of any taint likely to have developed during the 
process of curing, and again the result was negative ; in no 
instance was any unfavourable report received. 


Whale Oil Feeding Experiment. —In order to investigate 
still further the very important question of the influence of the 
oil a special feeding experiment was performed in the summer of 
1925. Two strong healthy young pigs were carefully selected 
and for a period of nearly four months were fed a ration con¬ 
sisting of, barley meal 60 per cent., bean meal 20 per cent, and 
extracted palm kernel meal 20 per cent. This ration is very low 
in oil content, but to each pig was fed during the four months 

2d2 
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Fio. 8.—Showing the Growth of individual pigs and Food Consumption 
of group under the Control Kation. 
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a percentage of whale oil. One pig received over 1 oz. j)er day of 
high grade oil and the other about 1 oz. per day of the lowest 
grade whale oil that it was possible to obtain. This crude whale 
oil was very black in colour, almost as dense as coal tar and had 
a most impleasant odour. For the first ten days or so of this 
experiment it was obvious that the pigs did not relish the oil 
feeding, but within a period of three weeks they consumed their 
allowance greedily, always provided that it was thoroughly 
mixed up with the food. The pigs thrived surprisingly during 
the summer and when killed last autumn one weighed just 
under 8 score and the other just over 9 score live weight. On 
slaughter, although the most minute investigation was made, 
no evidence of any taint was reported. More than 50 lb. of the 
pork were distributed for tasting purposes—the remainder of 
the carcasses being sold to the general public in the ordinary 
way, and no unfavourable report was received. Portions of 
the fats were carefully extracted and the usual constants 
ascertained. The body fat from the pig receiving the high 
grade oil gave a positive hexabromide test, but that from the 
low grade oil was negative. 

Bacon Feeding Experiment with an Extracted Whale Pro¬ 
duct.—Whale oil has a considerable commercial value, and is 
moi*eover easily extracted by modern technical methods. It 
was of practical imi)ortance to determine if such extraction 
reduced the feeding value of the residual product, or if, on the 
other hand, the more nitrogenous extracted residue was of 
greater value as a food for pigs. For this purpose eight Middle 
White ‘‘ weaners ’’ were carefully selected and divided into two 
comparable j)ens—an experimental and a control i)en. To each 
pen was fed the same ration—barley meal 60 per cent., sharps 
30 per cent., whale meat flakes 10 per cent,—but the experi¬ 
mental pigs received extracted and the control pen non- 
extracted flaked whale meat. 

The extracted flaked meat contained roughly 3 per cent, of 
whale oil and the non-extracted about 12 to 13 per cent, of 
whale oil. Both the extracted and the unextracted whale meal 
were manufactured from carcasses from which the bone had 
previously been removed ; these products therefore contained 
little or no calcium phosphate. In this experiment, the two 
pens of pigs received as much calcium carbonate as they cared 
to pick up, but were offered no other source of calcium phosphate 
than that contained in the cereal part of their diet. From the 
commencement of the experiment, the two pens of pigs were 
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earned to bacon weight in a feeding period of less than five 
months. 

The results of this experiment are :— 

Live weight Lb. of meal mixture 

increase per consumed per lb. 

pig per day live weight increase 

IVn No. 1 (extracted oil pen) i*05lb. 3*8 

Pen No. 2 (non-extracted pt>n) 1-05 lb. 3*8 

The result would seem to indicate that there is no difference 
in feeding value between equal weights of extracted and non- 
extracted whale meat flakes : the reduction in fat in the 
extracted flakes being apparently compensated for by the 
consequent increase in the percentage of protein. 

On comparing the quality of the pigs on slaughter and 
after curing it was of particular interest to find that while 
all the carcasses were graded first quality, the sides from the 
pigs receiving the unextracted whale meat were decidedly 
firmer than the sides from the pigs receiving the extracted meat. 
This was evident on inspection and was subsequently con¬ 
firmed in the laboratory. The iodine values of the back fats 
from the pigs in both pens were ascertained, and it was found 
that, in every case, those obtained from the fats of the pigs 
receiving the uncxtracted whale meat were lower than those from 
the i)igs receiving the extracted meat. In other words, the fat 
of the oil-fed pigs was firmer than that of the pigs receiving 
the extracted meat. None of the samples of back fat taken 
from the pigs receiving the unextracted whale meat gave a 
positive hexabromidc test. These results contradict the pre¬ 
vailing opinion that the firmness of the fat is greater or less as 
the oil present in the diet increases or decreases. Further 
experiments of the above nature will have to be conducted 
before conclusive evidence can be obtained, but, in the light 
of present knowledge, it seems permissible to advance the 
suggestion that the production of a firm bacon fat is the 
result of a perfectly balanced physiological diet, rather than due 
to the amount of oil present in the food. 

Pork Feeding Experiments with Whale Meat Flakes.— 

During last winter a fuither series of experiments was performed 
with whale meat flakes, 28 pigs being used for this purpose. 

In a first experiment eight pigs from one litter were care¬ 
fully divided into two comparable pens—and to one pen was fed 
a ration containing 60 per cent, of barley meal, 30 per cent, of 
wheat sharps and 10 per cent, of whale meat flakes. The 
control pen received a ration containing approximately similar 
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nutrients, but consisting of barley meal 68 per cent., sharps 
30 per cent., and white fish meal 12 per cent. The average 
weight of the pigs at commencement of the experiment was 
36| lb. On the above rations the pigs were carried to small 
pork weight (100 lb. live) in a feeding period of from ten weeks 
to three months duration. Each day at noon the pigs received 
a small quantity of green kale, and as much calcium carbonate 
as they cared to pick up. They were allowed very little exercise 
and were confined indoors during the night. 

The results of this experiment may be expressed shortly as 
follows :— 

Live weight lb, of meul required 

increase per to produce 

pig 1 Ih. live weight increase 

per (lag 

TVn No. 1 Experimental (10 
per cent.Whale Meal Flakes) -OO U>. 2-9 

Pi'll No. 2 Control (12 per cent. 

White Fish Meal) .. .. *99 lb. 3*1 

In a second scries eight even pigs were divided into two 
comparable pens and the rations fed were indcntical with 
those above. 

Live weight lb. of meal required to 
increase per jmxliice 1 lb. live weight 
pig per day increase 

Pen No. 1 Experimental (10 
]j€a‘ cent. Whali^ Moat Flakes) *92 lb, 3* 19 

Pen No. 2 Control (12 per cent. 

Wlnte Fish Meal) . . . . -85 lb. 3-50 

In a third and last series the results confirmed those 
obtained above ; in each case the experimental pigs required 
slightly less food to produce each lb. of live weight increase, 
and generally were ready for slaughter rather sooner than the 
controls. 

Whale Meat for Breeding Sows. —It was considered of 
practical importance to investigate the effect (if any) on feeding 
to pregnant and nursing sows a diet containing a percentage of 
whale meat. For this purpose nine sows were selected (eight 
Middle White and one Middle White cross) and were fed the 
following ration during pregnancy and while nursing :— 


Per cent. 

Barley .. .. . . .. . . . . 40 

Sharps .. .. .. .. .. . . 30 

Extracted Palm Kernel Meal . . . . . . 20 

Unextracted Whale Meat Meal . . 19 
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The results of this experiment may be described as follows:— 







Weight of 

Age 





litter: 10-24 

when 



No. of 


hours 

after 

weaned. 

Sow 

Date 

living 

No. of pigs 

No. 

birth. 

Average 

No. 

Fnrroujed, 

pigs 

reared to of Pigs 

Average 

weight of 


1920 

horn 

weaning age vjeiglied 

weight of 

single pig 






single 

pig 

at weaning 






Ih. 

uz. 

wks. lb. 

T 

A])ril 21 

14 

14 

u ] 

[30 
[ 2 

IS} 

9 30 

IF 

May 4 

14 

14 

14 ^ 

(35 

i 2 

il 

S 25 

Ilf 

May 15 

15 ] 

13 (2 “laid oiV’ 
within 12 his.) 

13 ■ 

\n 
( 2 

'?} 

9 2« 

IV 

May 30 

10 

9(1 (hod within 
12 lirs.) 

9 ^ 

(20 

1 2 

.S} 

8 28 J 


Jmu^ 14 

14 11 (1 died and 


30 

2 

12 } 





2 others “ laid 
on’* dune 10) 

13 { 

* 


Tho following sow's wero “ run outside and farrowed in oj»on yards. 


vr 

March 6, 1920.. 

9 8 

Not wc^ighed 

wks, 

8 

. Ib. 
35 

Vll 

March 12, 1920.. 

10 7 

do. 

11 

40 

VllT 

March 12, 1920.. 

11 9 

do. 

11 

34 

IX 

April 28, 1920. . 

11 9 

do. 




Total NurnluM' of Pigs PaiTowed from 9 sows 

Total Number of Pigs Ueared froin 0 sows . . 

• • 

108 

94 


Average reared per sow .. .. .. 1(>’4 


Conclusions. —During the past eighteen months experi¬ 
ments have been conducted on whale products as a food for 
pigs. The total number of pigs used to duly, 1926, was 115. 
Whale meat meal and whale meat flakes have been fed to pigs 
for the production of pork and bacon, and to breeding sows, in 
proportions varying from 5*2 to 15 per cent, of the rations used. 
The results have been compared with white fish meal of good 
quality, or with bean meal and extracted decorticated ground 
nut meal. 

As judged by the live weight increase per pig per day the 
whale meat meal was slightly inferior to white fish meal but 
the whale meat flakes were throughout superior to the fish 
meal, and to bean meal and decorticated ground nut meal as 
used in rations containing approximately equivalent nutrients. 
Comparing the pounds of food consumed per pound of live 
weight increase the above results were confirmed. 

* Not yet weaned. Average weight of single pig at C weeks 
= 17 lb. 
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The pigs fed on whale meat were ready for the butcher 
earlier than the others, and also showed a finer “ bloom.” 

The resulting pork and bacon were subjected to tests for 
possible taint or flavour but in no case was an adverse report 
received. 

Extracted was compared with non-extracted whale meat, 
and whale oils were also fed to pigs. Evidence obtained at 
present indicates that the whale oil does not produce any taint 
in the carcasses and so far from softening the resulting pig fat it 
rather seems to have the reverse effect. Further experiments on 
this point are necessary. 

Sows when fed on a diet containing 10 per cent, of whale 
meat flakes produced good litters. The same feeding was 
(lontinued during the lactating period with satisfactory results. 


THE GROWING OF WINTER OATS 

Martin G. Jones, M.Sc., 

TJniverMfy College of Wales, Aberystwyth, 

Although oats are by far the most important of the 
(cereals grown in Wales, only a very small proportion of the 
crop is sown in the autumn. Having regard to the economic 
conditions now obtaining, particularly in certain districts, it 
has seemed desirable, nevertheless, to study the growing of 
winter varieties, both in regard to the varieties among them¬ 
selves and also for comparison of the best of them with the 
best of the spring varieties. 

Trials have been conducted at the Welsh Plant Breeding 
Station during the five seasons, 1920-25. The field plots have 
varied in size from 1 /40th acre to 1 /300th acre, and each 
variety has generally been replicated four times. During the 
first two years, the plots were square with the replicate plots 
arranged on the checker board system ; but in the later trials 
oblong narrow plots were found more suitable. Owing to the 
pronounced effect of the paths on the borders of the plots, it 
was found advisable to exclude a foot width of the crop all 
round each plot. The seed was usually broadcast on the 
furrow,* but in the autumn of 1922 the soil was so friable that 
the seed had to be drilled in order to ensure a satisfactory 
covering. 


* Which confomis to common local pra<5tiee. 
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1922*28 Trial.**' —In order to test the winter resistance of 
oats under particularly adverse conditions of exposure and 
supply of plant food, this trial was carried out on very poor 
soil—shaly and shallow—the field being one of the most 
exposed at the station. The winter varieties—Black Winter 
and Grey Winter—were drilled on October 17 at the rate of, 
approximately, five bushels per acre, whilst the spring varieties 
—Record and Radnorshire Sprig—were drilled on April 4 
following at the same rate of seeding, home-grown seed being 
used in both cases. The autumn-sown varieties brairded well 
and evenly about November 5, and withstood the winter quite 
effectively in spite of the exposed situation. The weather 
during the winter was fairly mild without much hard frost. 
By the beginning of March these plots were green and the 
plants quite healthy, very few plants having died off during 
the winter. The number of tillers per plant at that time 
ranged from three to five, but when the time came for these 
tillers to " shoot ”—about the end of March—^not more than a 
single tiller elongated on most of the plants, the remaining 
tillers soon shrivelling up. This was probably due to the very 
poor nature of the soil and to the cold, dry weather, just at 
the time these varieties were ready to commence a period of 
active growth. The resulting crop, therefore, became fairly 
thin. To make things still worse for this crop there occurred 
another spell of adverse weather—cold and dry—at the 
critical period just before the emergence of the panicle, a 
period which more critical trials in progress have shown to 
govern the straw yield to a marked degree. 

The spring-sown lots brairded quickly and evenly but 
made very little growth during the cold weather which lasted 
up to the middle of June. With the advent of warmer weather, 
during the latter half of June, and the beginning of July, 
these lots gixjw faiily vigorously and produced quite a fair 
crop for such poor soil, the crop being thicker and the plants 
shorter and stouter than in the autumn-sown lots. 

It is of importance to notice that the autumn-sown varieties 
carried on their growth and elongated during the months of 
April and May in spite of the cold weather, and came into 
panicle in the middle of June, with the result that they were 
unable to take advantage of the warmer weather during the 
latter half of June and the beginning of July, and their 

* For full details of the trials conducted in 1920-21 and 1921-22, 
see the Station Bulletin, Series C. No. 3. 
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shooting ” is meant the first signs of elongation of the straw (or shoot), the standard adopted, viz.^ that of the average height to the 
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vegetative growth was curtailed to a considerable extent. 
The spring-sown lots, on the other hand, made very little 
headway during April and May, and were still in the active 
groAvth stage—^len^hening of the straw and the emergence of 
the panicle—^when the more favourable growing weather of 
«June and July occurred. A very similar phenomenon in the case 
of plants in a somewhat younger stage of growth was observed 
by Finlay,* who, when testing the crop-producing capacity 
of seed of different sizes, in one case found the smaller seed 
to give the best crop. In that particular case, he attributed the 
rather unusual results, not to any intrinsic character in the 
seed itself, but to the fact that the plants from the smaller 
seed, being in a younger stage of growth than those from the 
larger, were able to profit more from a particular spell of 
favourable growing weather than were the corresponding 
plants from the larger seed which, although sown on the 
same date, had from the start grown away more rapidly. 

For a cold season, such as 1923, the significance of the 
precise temperatures which obtained in the case of the several 
varieties during the periods when growth was most active, is 
well illustrated by the data shown in Table I, from which it 
will be seen that the accumulated temperature above 42"^ F., 
for the period coinciding with the heading stage, is clo 8 el 3 ^ 
correlated with the yield. For the period extending from 
twenty days before the heading stage to ten days after its 
completion, the temperature was sufficiently high at the dates 
corresponding with this stage of growth in the case of Record 
to give 530 units of warmth (day-degrees), and the total crop 
was 27*3 cwt. per acre. For the corresponding period (nearly 
a month earlier) in the case of Grey Winter, the temperature 
remained so low that only 323 units of warmth were developed 
and the total crop was only 18-2 cwt. per acre. 

1923-24 Trial.—^This trial was conducted at the station, but 
in this case the soil was of high fertility and the field in a 
sheltered position. The winter varieties were Grey and Black 
Winter, while the spring varieties, used for comparison, were 
Record and Radnorshire Spring. The seed used was home¬ 
grown in all cases, but, for the autumn sowing, yearling seed 
was employed in the case of both varieties. 

The autumn varieties were sown on October 31, the seed 
being broadcast on the furrow at the rate of four million 

♦Finlay, Win. M., “Size of Seed.’* N. of Scot. Agri. College, 
Bui. No. 23. 



1926.] 


Gbowing of Winter Oats. 


429 


viable seeds per acre.* The weather was very cold and wet, so 
that the plants did not braird until December 20, and by the 
end of the year they were only in the “ spear-stage,” but quite 
healthy. The month of January was very wet, there being 
practically no growth, whilst many of the plants died out. At 
this stage also starlings nipped off a small proportion of the 
plants at ground level, but this was done fairly uniformly 
over all the plots. The weather continued very cold during 
the months of February and March, so that there was very 
little growth till the end of March, when tillering commenced, 
most of the plants sending up three to five tillers, practically 
all of which produced panicles, though the later-formed tillers 
caused the processes of heading and ripening to be somewhat 
uneven. 

A dressing of l/5th cwt. per acre of nitrate of soda was 
applied on May 5, in order to make the manurial treatment 
similar to that which had to be given to the spring-sown 
section. The spring varieties were sown on March 26, and their 
treatment differed from the winter varieties only in being 
sown at the rate of 2| million viable seeds per acre.f These 
plots brairded quickly and evenly, but afterwards did not 
seem to make much headway for some time, whilst an 
occasional plant showed signs of attack by wireworm and 
fritfly. As a protection against these pests a very light dressing 
of nitrate of soda at the rate of l/5th cwt. per acre was given 
on May 5. Subsequently the plants made vigorous growth, but 
jarely produced more than one tiller each, the crops being 
lather thin in consequence. Nevertheless, all the plants came 
into panicle together and ripened very evenly. 

In this trial the winter oats compared very favourably 
with the spring-sown varieties, as regards yield of grain per 
acre (see Table II). When the yield of kernel per acre is 
considered the superiority of the winter varieties over Record 
is much more marked—^the grain of the Grey Winter con¬ 
sisting of a strikingly high proportion of kernel in spite of the 
somewhat uneven ripening. Where the winter varieties far 
outweighed the spring varieties was, however, in the yield of 
straw per acre—Black Winter gave 23 per cent, and Grey 
Winter 28 per cent, more than Record, whilst Radnorshire 

* This corresponds to a seeding of 2*3 cwt. per acre of Grey Winter 
and 3*2 cwt. per acre of Black Winter. Two-thirds of this seeding 
would usually be ample on a field scale, since birds would not be so 
likely to cause the same damage as on a small area under plots. 

t This corresponds to a seeding of 2 cwt. per acre of Record. 
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Sprig gave even less than Record. Though the straw yield of 
the winter varieties was so heavy per acre it was by no means 
coarse, but tall and fairly fine for the height, being more 
resilient and tough, with less tendency to buckle and snap, 
than that of the spring varieties. 

Comparing the winter varieties between themselves, it 
was noted that the Grey had slightly finer straw than the Black, 
a difference which was probably influenced to some extent 
by the thicker stand in the plots of the Grey variety. 

1924-25 Trials. —/. Station Trial ,—^This was conducted on 
very shallow soil of a light, shaly nature and poor in nitro- 
geneous elements; a dressing of 4 cwt. per acre of super¬ 
phosphate was given in the autumn just previous to sowing. 
The field, a very exposed one, stands at 450 feet above sea- 
level. 

The autumn-sown varieties consisted of Grey Winter, 
Black Winter, Marvellous and Golden Rain. Prime new seed 
of each variety was obtained and broadcast on the furrow at 
the rate of million viable seeds per acre*—^the same rate 
as that adoi)ted for the spring sowings. The sowing was carried 
out on October 31, and all the varieties brairded quickly and 
evenly. Owing to the mild weather during the first three 
weeks in December, they all made a fair amount of growth, 
so that by December 20 the second leaf was just appearing in 
both Marvellous and Golden Rain, whilst it bad already 
appeared some four* days earlier in the Grey Winter and 
Black Winter. During the last week in December and the first 
week in January, heavy showers of rain and hail fell, and at 
the same time strong north-easterly gales arose, accompanied 
by intense cold. This proved fatal to Golden Rain, practically 
all the plants being killed, while only one-fifth of the original 
number of plants of the variety Marvellous was able to survive. 
During this trying period all the Grey Winter and Black 
Winter plants were laid flat on the ground, being bent right 
over at the surface of the soil. Nevertheless, about three- 
quarters^of these plants survived, and though they made no 
headway during January and the first half of February, the 
weather being cold and the ground sodden, they picked up 
again and tillered (up to about three tillers per plant) during 

* This worked out at about:— 

2 cwt. por aero for Black Winter and Mai’vellous. 

1-8 „ „ „ Record and Gk)lden Rain. 

1*5 ,, M Grey Winter and Radnorshire Sprig. 




Pro- Rain- temperature 

Date of Date of Date of Date of Date of Ht.to Yield portion Yield Weight Yield Total Ratio fall above 42® P*. 

aowing braird- shoot- heading ripen- tip of grain of kernel of straw wt. of -grain 24 for period 2< 

Variety ing ing ing panicle per kernel per grains: per ac. crop total: da 3 *s days befor; 

when acre: in acre: grammes cwt. per ac. per before heading to 
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the latter half of February and March, and most of the tillers 
bore a panicle, thus giving quite a moderate stand. The 
plants of Marvellous which had survived, however, generally 
produced but one or two small secondary tillers which soon 
died off, so that the stand was exceedingly thin. During April 
and May, the three surviving winter varieties made active 
growth and, although the light shallow soil was soon dried 
out by the severe drought, these lots were so well established 
that they produced a fair bulk of straw. Nevertheless, the 
continued drought forced them to ripen somewhat prematurely. 

The spring varieties included Record and Radnorshire 
Sprig. These were sown on March 18 on plots interspersed 
with the winter varieties so as to get precisely the same con¬ 
ditions as to soil and exposure. These brairded very quickly 
and evenly and at first seemed as if they would soon overtake 
the autumn-sown varieties, but, when the drought came, 
its effect soon became manifest in the spring lots, the growth 
of the plants being severely checked. 

It is interesting to note that June, the month which plays 
such an important part in determining the bulk of the oat 
crop, was a month of severe drought. The almost complete 
lack of rain, together with the high temperatures, gave a severe 
check to the vegetative growth of the plants, with the apparent 
result that they were forced into panicle prematurely. From 
Table III it will be seen that, after excluding the variety 
Marvellous, which had an exceedingly thin crop, the total 
yield per acre is correlated with the amount of rainfall for the 
period of twenty-four days previous to the date of heading. 
The winter varieties received 1-6 inches more rainfall during 
that period than the spring varieties had received during the 
corresponding period, and gave a 40 per cent, heavier crop 
than the spring varieties. 

In such a season as this—^hot and dry—^variations in the 
amount of accumulated temperature seem to have had no 
effect on the crop, whilst the amount of rainfall, particularly 
just previous to the heading stage, appears to have been a very 
important factor. This season shows a marked contrast with 
1022-23, when the amount of accumulated temperature was 
undoubtedly the outstanding controlling factor. 

1824-25 Trials. —//. At High Elevation .—^To test whether 
winter oats can withstand exposed conditions at high 
elevations a plot of Grey Winter oats was sown at Pensam, 
Cardiganshire, on November 1, 1924. The soil is a light loam 
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with a tendency to be shaly and, hence, well-drained. The 
field stands at about 700 feet above sea-level, it has a northern 
aspect, and is exposed to the sea breeze from the north, but 
is somewhat sheltered from the south-west, the direction of 
the prevailing winds. The field was in good heart, having been 
down to temporary pasture for the three previous years. 

The seed was broadcast on the furrow at the rate of four 
million viable seeds per acre. It brairded quickly, and was 
in the spear stage at the time of the stormy weather about 
Christmas. Although the seedlings were laid flat by the 
storms, they withstood the conditions and soon picked up, 
afterwards giving a thick stand and tall growth before the 
drought had much effect. Ultimately the variety ripened well, 
giving a good yield of grain and a very heavy crop of straw, 
which stood perfectly erect in spite of the wet weather at the 
time of ripening. The straw was coarser than any of the spring- 
sown varieties in the same experiment. 

Plots of spring varieties of oats were grown alongside the 
above, and these were sown at the rate of three million viable 
seeds per acre, the seed being broadcast on the furrow on 
April 4. Amongst others, plots of Record, Radnorshire Sprig, 
and Grey Winter oats from the same bulk as the autumn-sown 
lot were included. These brairded quickly and evenly, but 
eventually their growth was checked to a certain extent by the 
drought, so that, just before the end of the drought period, the 
autumn-sown plot seemed so much superior to the spring-sown 
as to yield a crop three times as large. Owing to the lateness 
of the district, together with the northern aspect of the field, 
the spring-sown crops, however, did not come into panicle till 
after the drought had ended, and they were able to respond 
very markedly to the improved conditions of moisture 
following the termination of the drought, finally producing 
a heavy crop, although, in total yield, the advantage remained 
with the autumn-sown Grey Winter {see Table IV). Neverthe¬ 
less, the straw was fairly fine, particularly so in the case of 
the spring-sown Grey Winter, which had a very thick crop 
which was badly lodged just at the time of ripening. It is 
probable that had the drought lasted another fortnight, the 
spring-sown crop would have been extraordinarily light, 
whereas the autumn-sown crop would not have been reduced 
to any material extent. 

Diftmnt Seasons (Early and Late) —It has been found that 
the straw crop in oats is very closely correlated with the 

2 K 
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length of the active growing period,* no matter whether this 
is controlled by the climate or by the nature of the variety 
itself, together with the accumulated intensity of the factors, 
which are near their minimum for plant growth during that 
period. In 1921 and 1925 the limiting factor was the supply of 
moisture, whilst in 1923 it was the temperature. In seasons 
like 1921 and 1925, when the crops ripened early, on account of 
drought and heat, and the active growing period was short, 
the straw crop was much smaller than usual. The effect of 
the nature of the variety was very clearly seen in 1922 
amongst the spring varieties. The late-ripening varieties gave 
double the crop of straw that was given by the early-ripening 
varieties. The difference between the straw yields of the early 
and the late varieties in that season became more marked 
owing to the period of active growth starting late in the 
spring, the temperature being very low. It has also been found 
that in very dry seasons the 3 deld of grain is closely governed 
by the amount of straw growth that the plant has been able 
to make, while, in seasons which are wet and late, the yield 
of grain is more closely governed by the weather conditions 
about the time of ripening, the yield generally getting worse 
and worse as the time of ripening gets later. Early-ripening 
varieties sown in the spring, therefore, are likely to give 
very small crops in an early season which is dry and hot, 
whereas a late-ripening variety will usually give a poor yield 
of grain in a late season which is wet and cold. 

Autumn-sown varieties are more favourably adapted to 
both of these conditions, being able to produce a fair crop of 
straw before a summer drought has much effect in dry seasons 
such as 1921 and 1925, whilst in late seasons, like 1923 and 
1924, when the spring-sown varieties do not ripen until well 
on in September, the autumn-sown varieties ripen quite a 
month earlier and therefore stand a better chance of having 
their grain ripened normally. Winter oats are, therefore, able 
to combine the two useful characteristics of early ripening 
along with a heavy crop of both straw and grain—^two 
characteristics which are almost incompatible in spring 
varieties except under the most ideal conditions of growth. 

* The active growing period may be taken as that extending from 
the time when the tillers commence to elongate quickly in the spring 
(standard adopted being when the uppermost ligule is four centi* 
metres above the ground where no crowding of the plants occur) 
up to the time when the plant attains its maximum height, t.e., about 
halfway between the date of heading and the date of ripening. 
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Economic Considierations. —^Under present conditions, a large 
proportion of the farmers in England and Wales have con¬ 
centrated their attention on livestock, and have adopted a 
system of farming by which they grow practically all the food 
requirements of their stock on their own farms, where, also, 
are consumed all the crops they grow. The success of such a 
system of farming is largely dependent upon the proper 
balancing of the winter supply of fodder with the summer 
keep. If the summer happens to be very dry, however, the 
farmer, who relies solely upon spring-sown cereal crops, may 
find that his food supply for the winter is short for the amount 
of livestock, so that he is obliged either to sell out some of his 
stock in a flooded market, or else to buy in fodder at enhanced 
prices, to which must bo added the cost of cartage from the 
local stoi'e or the railway station. On the other hand, in such 
a season autumn-sown oats would probably yield a heavy 
crop (e,g., in 1921 and 1926), and thus save the situation for 
the farmer. Taking such circumstances into consideration 
it is quite probable that, in many districts, where winter oats 
are rarely grown over a period of ten years, the value per acre 
of a portion of the oat “ breadth ” sown under winter oats 
would be greater than the value per acre of the same portion 
sown with spring varieties. 

It is important to note that the “ value on the farm itself 
differs greatly from the price quoted in the market because 
the cost of cartage would have to be taken into consideration. 
In seasons when the spring crops were scarce, the cost of 
cartage from the store would have to be added to the market 
price, particularly in districts relying wholly upon spring 
crops, whereas in seasons when the spring crops were plentiful 
and in excess of the farmer’s own requirements, the cost of 
cartage to the nearest railway station would frequently have 
to be set off against the market prices ruling. On this basis 
the following prices have been adopted for the valuation 
of the crop on the Station farm.*** 


1921 



Grain per ton 
£12 

straw per ton 
£3 lOs. Od. 

1922 

, , 

, , 

£10 

£3 Os. Od. 

1923 



£10 

£2 Os. Od. 

1924 



£10 

£2 Os. Od. 

1925 


,, 

£12 

£3 10s. Od. 


In Table V, the autumn and spring varieties have been 
compared for each of the five years, the yields having been 

♦ The figures have been based on a careful study year by year of 
the prices ruling at valuations in the district. 
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converted to monetary value per acre on the scale of prices 
noted above. 

TABLE V.—To Show the VAiiUB pbb Acke of the Oat Cbofs 
Grown at the Station. 





Grey 


Black 

Record 

Radnorshire 




Winter 

Winter 




Sprig 




£ 

s. 

d. 

£ s. 

d. 

£ 

s. 

d. 

£ s. d. 

1921 



31 

17 

0 

27 17 

0 

10 

12 

0 

13 19 0 

1922 



20 

1 

0 

21 1 

0 

19 

11 

0 

19 16 0 

1923* 



3 

19 

0 

4 11 

0 

6 

19 

0 

6 0 0 

1924 



14 

15 

0 

14 19 

0 

13 

7 

0 

14 4 0 

1026 



15 

4 

0 

16 3 

0 

13 

9 

0 

11 9 0 

Total 

value 

))er 










aero 

for 5 

years 

£85 

16 

0 

£83 11 

0 

£63 

18 

0 

£65 8 0 


These figures show fairly clearly the enhanced value of 
varieties which crop heavily during seasons when the main 
crop suffers from adverse weather conditions ; and it is in 
this respect that the autumn-sown winter varieties would 
appear to be of such particular importance. It is also 
interesting to note that, for the five-year period as a whole, 
the advantage has been with the winter varieties. 

In order to cater for the vagaries of the weather, therefore, 
the practice of sowing winter oats on a portion of the oat 
breadth is presumably to be recommended in many districts, 
even like that near Aberystwyth, where all the farmers at 
present rely wholly upon spring oats. Winter oats are, further¬ 
more, often found suitable on fields liable to attack by wire- 
worm or the fritfly. If spring oats be sown early and the 
weather should turn cold when the young plants are in the 
two- or three-leaf stage, their growth may be checked and 
they will remain for a comparatively long period in that stage, 
when wireworm frequently do considerable damage. On the 
other hand, if spring oats are sown late on such fields they are 
very liable to attack by the fritfly. 

Comparison of Winter Varieties.— From Table V it will be 
seen that, on soil of moderate fertility, both Grey Winter 
and Black Winter oats were sufficiently hardy to withstand 
the winter conditions, even on very exposed situations. On 
a very poor soil, however, as in 1923, they were unable to 
thrive properly in the spring, but had the trial for that year 
been manured, it is more than probable that the autumn- 

♦ The yields in this trial were much below the average for the season, 
due to the extra poor condition of the soil in regard to plant food. 
The spring-sown crops were generally heavy in this season. 
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sown varieties would have compared much more favourably 
with the spring-sown varieties. 

Marvellous did not prove sufficiently hardy to with¬ 
stand the considerable exposure even in the mild winter of 
1921-22, although grown on moderately good soil. Most of the 
plants succumbed with the first touch of frost and, though the 
surviving plants recuperated very quickly with the advent 
of higher temperatures in the spring, the crop remained 
exceedingly thin on the plots- In 1924-26 also, about three- 
quarters of the plants perished at the beginning of January, 
whilst the surviving plants in this case again picked up very 
quickly in the spring, but failed to tiller at all, probably owing 
to the poorness of the soil. This variety, however, is known 
to have done well on better quality soils in more sheltered 
situations, where its strong straw serves admirably to with¬ 
stand lodging, and where it is able to tiller to a slight extent; 
but the crop usually has a tendency to be rather thin, and it 
is not, therefore, a variety that can readily recover from 
considerable winter-killing. 


LIVE STOCK IMPROVEMENT SCHEME 

Repobt pob the Year Ended March 31, 1926 
It is somewhat difficult to summarise the operations of the 
Ministry’s Live Stock Improvement Scheme without a repeti¬ 
tion of much that has already been said in regard to previous 
years. This is due very largely to the circumstance that the 
scheme is not a venture in experimental research in which 
new results can be tabulated as the investigation progresses. 
The scheme was initiated rather as an exposition of the already 
proved principles upon which the live stock of the coimtry can 
be graded up. These principles may be briefly summarised as 
(1) careful selection in mating, (2) suitable feeding, (3) care and 
cleanliness in management, and (4) knowledge, in regard to 
cows, of the milk-yielding capacities of each animal. While the 
beneficial results which follow from the application of these 
methods to the breeding of live stock may require no further 
proof, it is still unfortunately a fact that very many farmers 
do not realise that these results are within their reach, or can 
be brought within their reach, by the aid of the Ministry’s 
Live Stock Scheme. 

Apart from an element of conservatism in the disposition 
of many farmers, the question of expense acts as a strong 
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deterrent to the adoption of the methods necessary to improve 
the quality of live stock. Good sires, normally, are somewhat 
expensive, and milk recording involves a small initial outlay— 
even if undertaken privately. Moreover, sound advice in 
feeding and management is not always available. Since it was 
inaugurated in 1914 the Ministry’s scheme has pursued its 
primary object of overcoming the prejudice or indifference of 
those farmers who have been reluctant to incur the expense or 
undertake the trouble which is inseparable from breeding on 
the above lines. Provision is made for the location throughout 
the country of approved pedigree sires whose progeny will, in 
due course, afford convincing proof of the commercial value of 
good parentage. Each approved sire, so located, not only 
brings the means of proper mating, at a moderate fee, within 
reach of small breeders in a district, but also becomc;s in effect 
a local demonstration, whose work for the improvement of 
the live stock of the district is reflected eventually in the local 
show and sale ring. 

A further, and equally important, provision made under the 
scheme is that which encourages owners of dairy herds to keep 
records of the milk yields of each individual cow with the object 
of eliminating animals which are proved to be making an un¬ 
profitable return for the cost of their keep. Owners who keep 
such records are enabled, through the medium of their local 
milk recording society, to have them inde})endently chocked. 
Such records, in addition to providing the knowledge which 
enables unprofitable cows to be weeded out, enhance the 
commercial value of the high-yielding cows. The Ministry 
anticipated that, as these results became evident, the interest 
of farmers would be stimulated in regard to such questions as 
rationing, testing for butterfat, etc. The progress which the 
scheme has made has justified this anticipation. The services 
and advice of the Ministry’s Live Stock Officers, and of the 
(bounty Organisers, are being increasingly sought in con¬ 
nection with these matters, and it is this development which 
shows, more than any array of figures, the true value and 
progress of the scheme. 

Bulls. —^The total number of bulls actually located for 
service during the year ended March 31, 1926 (i.e., continued 
from the previous year with renewed grants, or provided for 
fresh districts during the year), was 1,175, an increase of 106 
on the preceding year. 
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BULL SCHEME 

Showing the Numbek of Bulls Subsidised each Year Since the 
Commencement op the Scheme 


Year 


Societies 

Individuals Total Number 

April 1—^March 31 



of Bulls 

1914.16* 


369 

43 

497 

1915-16 


489 

28 

633 

1916-17 


543 

15 

659 

1917-18 


578 

14 

710 

1918-19 


604 

7 

721 

1919-20 


568 

6 

675 

1920-21 


561 

6 

668 

1921-22 


726 

3 

847 

1922-23 


831 

1 

947 

1923-24 


840 

1 

978 

1924-25 


916 

1 

1,069 

1925-26 


1,026 

1 

1,175 

* Including the pericx 

1 February 1, 

1914, to March 31, 

1914. 


It is satisfactory that, notwithstanding the unfortunate 
necessity for reviving movement restrictions in many districts, 
on account of foot-and-mouth disease, substantial progress 
was made in the location of premium bulls in new districts. 
While these restrictions have prevented the fullest use of 
premium bulls, they have indirectly furnished evidence of the 
influence of the bull scheme in districts where it has been fairly 
tried. One result of the restrictions on the movement of cows 
has been an increase in the purchase of bulls by farmers for use 
on their herds ; and the Ministry has reason to believe that in 
some such cases these farmers have acquired good bulls as 
the outcome of their previous experience of the use of premium 
bulls. There are still, of course, many districts where little good 
can be achieved by the introduction of premium bulls. In 
areas where milk production is the all-absorbing interest, and 
where no thought is given to the quality of the calves—of 
which very few are reared—it is extremely difficult to demon¬ 
strate the value of good sires. In rearing districts, however, 
where progeny is a consideration of importance, there has been, 
during the past few years, in the opinion of those able to judge, 
a marked change in the attitude of farmers towards the 
question of rearing—a change which is based on the evident 
improvement of the live stock brought about by the scheme. 

Probably the best index of this improvement is the quality 
of stock exhibited in competitive shows and in the open market, 
and the Ministry has ample evidence of the growing recognition 
of the outstanding merits of Scheme animals. In Yorkshire, 
for example, the first prizes at seven local shows were taken by 
premium bulls. At Holsworthy (Devon) Show a class of 
premium bulls provided the champion beast in the show ; 
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and these bulls won three first, three second, two third and two 
fourth prizes in other classes. It is significant that the pro¬ 
vision of separate classes for premium sires and their progeny 
is increasing in favour. The Yorkshire Agricultural Society 
again made arrangements for a class for premium bulls, and the 
Bakewell Fanners’ Club repeated its Group Class for premium 
bulls with two each of their progeny. A Class for premium bulls 
was arranged by the Royal Lancashire Agricultural Society 
at Lancaster for the first time, and in view of the success of the 
experiment the arrangements are being repeated for the 
Society’s Show at Burnley during the current season. Classes 
for premium bulls have also been arranged at Holsworthy 
(Devon), at Louth (Lines), and also at the Durham County 
Agricultural Show. 

These classes for premium bulls serve a very useful purpose 
in advertising the scheme, but their value as an educational 
agent would, in the Ministry’s opinion, be enhanced, if the 
classes were more generally extended to include the progeny 
of the sires exhibited. The tendency appears, however, to be 
in that direction, and signs are not wanting to show that the 
scheme is continuing to create a definite interest in good 
breeding. An interesting illustration of this has been provided 
by the formation, in the Peak District of Derbyshire, of a 
Breeders’ Association, comprised chiefly of farmers interested 
in and using sires under the Live Stock Scheme. Since the 
formation of this Association, thirty farmers have commenced 
grading up their non-pedigree stock into Coates’ Herd Book. 

The process of education on the above lines must necessarily 
bo a slow one, and it is an open question whether the activities 
of the bull scheme should not be reinforced by legislation in 
regard to scrub bulls to which reference was made in last 
year’s Report. The Ministry has expressed its readiness to 
proceed with such legislation as soon as it is satisfied that 
sufficient agricultural support is forthcoming. There has, 
however, been a certain amount of opposition which, the 
Ministry has reason to believe, is based upon a misconception 
of its proposals. In districts where the object and modus 
operandi of the proposed legislation are fully understood there 
has been a large measure of support, which may eventually lead 
to general acceptance of the proposals as both necessary and 
exi)edient. In the meantime the Ministry has the matter 
under constant review. It is worthy of mention as a tribute to 
the value of the bull scheme that in several cases where opposi¬ 
tion to the proposed legislation has been expressed it has been 
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coupled with an urgent desire for the extension of the scheme. 
This, however, is not the solution of the scrub-buU problem, 
as the Live Stock Scheme cannot operate successfully, in those 
districts where the production of milk is the sole consideration, 
so long as owners of dairy herds regard the bull merely as the 
means of flushing the cows and the calf as a necessary evil to be 
disposed of at the first market after it is dropped. Moreover, 
the scheme is not intended to provide bulls for large herds, 
and it is in these large herds in dairy districts that bad bulls 
ai*e so often used. 

It must be borne in mind, also, that this country may 
become the dumping ground for young bulls from Ireland, 
which are exported if not likely to be passed in that country 
under the licensing schemes which now operate in the Irish 
Free State and Northern Ireland. 

Prices ,—There was very little difference in the average price 
of all the bulls used under the scheme as compared with the 
previous year. In the case of British-Friesians, Lincoln Reds, 
and South Devons there was an appreciable increase in the 
average price, but in other breeds there was a compensating 
decrease. The following table shows that the Shorthorn breed 
continues to supply more than haff the sires subsidised during 
the year, and that the proportion of Devon, Hereford, and 
Lincoln Red Breeds Was well maintained. 


Numbers and Prices of Bulls of Each Breed 



1914-15 

1924-25 

1925-2tf I 

Breed 

No. 

Average 

No. 

Aveiage 

No. 

Average i 



Cost 



Cost 



Cost 




£ a. 

d. 


£ 

R. 

d. 


£ 

8. 

d. 

Aberdeen-Angufi 

— 

.— 


1 

52 

10 

0 

1 

52 

10 

0 

British-Friesian 

16 

— 


6 

53 

14 

0 

3 

68 

8 

4 

Devon 

16 

40 17 

6 

115 

58 

11 

0 

128 

55 

6 

11 

Guernsey 

— 

— 


13 

47 

13 

0 

13 

48 

0 

0 

Hereford .. 

63 

33 7 

6 

106 

60 

2 

0 

121 

48 

3 

9 

Lincoln Red 

33 

31 10 

0 

116 

51 

19 

0 

132 

59 

0 

7 

Red Poll .. 

-— 

— 


2 

28 

0 

0 

1 

21 

0 

0 

Shorthorn 

337 

37 17 

0 

593 

56 

6 

0 

644 

55 

4 

3 

South Devon 

6 

36 11 

6 

11 

38 

13 

0 

14 

43 

16 

8 

Sussex 

.— 

— 


1 

44 

2 

0 

1 

44 

2 

0 

Welsh Black 

36 

29 9 

0 

63 

47 

6 

0 

67 

43 

18 

6 

All breeds 

■ 


■ 








i 


♦ Including 7 “ other breeds.” 

11*176 bulls were located, but grants in respect of 60 were in 
suspense at the end of the year. 
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Service Fees .—^The service fees also varied little from the 
previous year. About one-half of the bulls served at a fee of 
5s., and the average service fee for all the bulls was 5s, 2d., 
practically the same as in the preceding year. 


Year 

2/6 

3/- 

3/6 

4/- 

4/6 

6/- 

6/6 

6/- 

6/6 

1914-16 

265 

57 

41 

42 

3 

88 

— 


— 

1924-26 

54 

46 

21 

78 

7 

539 

4 

95 

3 

1926-26 

56 

60 

25 

74 

13 

616 

5 

108 

2 

Year 

V- 

7/6 

8/- 

8/6 

9/- 

9/6 

10/- 

Over 10/- 

1914-15 

_ 

1 

— 

_ 

— 

_ 

— 



1924-25 

8 

135 

6 

8 

1 

— 

16 

6 

1926-26 

8 

140 

4 

5 

1 

1 

15 

€ 

a 

1 


Boars. —The number of boars available during the year 
ended March 31, 1926 (i.e., continued from the previous year 
with renewed grants or located in fresh districts during the 
year), was 710. As the following table shows, this figure repre¬ 
sents an appreciable advance upon the preceding year. 


BOAR SCHEME 

SHOVnN(4 THE NUMBER OF BOARS SUBSIDISED EACH YbAR SiNCE THE 

Commencement of the Scheme 


Year 

April 1 to March 31 

1914- 15* 

1915- 16 

Societies 

116 

180 

Individuals 

Total Number 
of Boars 

115 

193 

1916-17 


186 

15 

216 

1917-18 


172 

92 

264 

1918-19 


156 

167 

350 

1919-20 


120 

225 

399 

1920-21 


135 

285 

441 

1921-22 


113 

416 

660 

1922-23 


93 

451 

569 

1923-24 


78 

541 

638 

1924-26 


68 

587 

665 

1925-26 


67 

649 

710 


* Including the period February 1, 1914, to March 31, 1914. 


It is unfortunate that the increase in the number of boars 
located under the scheme cannot be regarded as indicating a 
steady improvement in the state of the pig-breeding industry as 
a whole. In most districts, the fluctuations which have charac¬ 
terised the industry for so many years continued to operate 
adversely during the year. A slump in prices was followed by a 
reduction in the number of breeding sows, and a further deple¬ 
tion of stocks was caused by the sale of fat sows so soon as 
prices began to revive. The consequent scarcity of breeding 
sows has prevented the location of boars in many districts. It 
is satisfactory, however, that in some districts where the in- 
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dustry has been more established by the existence of a steady 
demand, such as a bacon factory, and where more consistency 
in the type of pig produced is shown, good progress has been 
made. 

Prices ,—The popularity of the White breeds, particularly 
the Large White, is again shown by the following table. The 
marked decline in the number of Large Black and Gloucester 
Old Spot pigs shown in last year’s report was further continued 
in 1925-26. This may be attributed partly to the substitution, 
in Wales and Cornwall, of Welsh and Long White Lop Eared 
pigs, following on the recent recognition of these breeds by the 
Ministry. 


NtTMliEBS AND AVERAGE PRICES OP BOARS OP EACH BrEEU 


Breed 

1014-15 

1924- 

25 


1925-26 1 

No. 

Avoiage 

Price 

No. 

Ava^ago 

Pric*(^ 

No. 

Average 1 
l*ric;o | 



£ 

s. d. 


£ 

s. 

d. 


£ 

s. 

d. 

Berksliire . . 

10 

8 

0 0 

15 

13 

3 

5 

15 

13 

5 

2 

(kmiborland 



- 

33 

12 

0 

4 

41 

12 

0 

11 

Essex 

__ 


- - 

4 

18 

2 

9 

1 

25 

4 

0 

Olos. Old Spot 

7 

7 

I 0 

22 

14 

18 

3 

9 

16 

2 

11 

Large Black 

18 

7 

5 6 

103 

12 

1 

2 

70 

11 

11 

10 

Large White 

64 

7 

3 0 

247 

13 

16 

10 

315 

13 

12 

4 

Lincoln (kirly Coat 

4 

8 

4 0 

27 

10 

17 

11 

35 

9 

19 

6 

Middle White 

12 

6 

17 0 

111 

14 

5 

0 

105 

13 

0 

9 

Large While Ulster 

1 - 



7 

15 

19 

3 

6 

14 

16 

8 

Tarn worth . . ' 

i 



2 

18 

2 

0 

2 

14 

8 

6 

Wessex Saddl 0 ]>ack| 




22 

13 

5 

7 

21 

12 

19 

7 

Welsh .. i 




24 

11 

16 

1 

41 

12 

3 

4 

Long White Lo]) , 












Eared 




- 


— 


7 

13 

4 

8 

All breeds 

115 

£7 

5 3 

017 

£13 

8 

1 

668* 

£12 

19 

5 


* 710 boars were located, but grants in respect of 42 wore in suspense 
at the end of the year. 


Service Fees .—The service fees, ranging from 2s. 6d. to lOs., 
varied very little from the previous year. More than one-half 
of the boars served at a fee of hs., and the average fee for all 
the boars was 5s. 3d., practically the same as last year. 


Year 

2/- 

2/6 

3/- 

t/6 

4A- 

4/6 

5/- 

5/6 

1914 15 

.. 21 

62 

10 

5 

6 

- 

2 

— 

1924-25 

. . - 

9 

10 

14 

45 

4 

371 

2 

1925-26 

. . 

8 

11 20 

67 

3 

414 

1 

Year 

6/- 

6/6 

V- 

7/6 


8/- 

8/6 

10/- 

1914-15 

_ 

_ 

_ 

_ 


— 


— 

1924-26 

52 

3 

2 

100 


- - 

1 

4 

1926-26 

63 

3 

— 

91 


— 

1 

a 
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Heavy Ebirses. —^From the annual returns furnished to the 
Ministry it would appear that the decline in the breeding of 
horses to which reference was made in last year’s report has 
continued. It is the more satisfactory therefore to note from 
the following table that further appreciable recovery has been 
made as regards the operations of the Ministry’s Heavy 
Horse Scheme which was revived in the season of 1924. 


Heavy Hobsb Scheme 




tl'otal 

fAverage 

No. of 

Average 

Average 

Year 

No. of 

No. of 

No. of 

assisted 

hiring 

service 


stallions 

marcs 

mares 

nomina¬ 

fee of 

fee 




served 

served 

tions 

stallions 









£ 

£ 

s. 

d. 

1914-15 

72 

6,365 

68 

1,503 

231 

2 

8 

6 

1915-16 

97 

9,122 

94 

2,430 

241 

2 

9 

6 

1916-17 

108 

9,995 

92 

2,181 

244 

2 

11 

0 

1917-18 

110 

10,556 

96 

2,151 

258 

2 

16 

3 

1918-19 

122 

12,281 

100 

2,165 

285 

2 

15 

8 

1919-20 

118 

10,920 

96 

1,996 

317 

3 

6 

3 

1920-21 

105 

9,133 

87 

1,839 

345 

3 

13 

1 

1921 22 

101 

7,888 

78 

1,943 

333 

3 

13 

7 

1924-25 

87 

6,098 

70 

_♦ 

178 

2 

7 

0 

1925-26 

96 

7,413 

77 

1,723 

194 

2 

8 

4 


♦ No grant was made by the Ministry for assisted nominations 
(except to tho Cumberland Society) for the year 1924-25. 

t Excluding the Cumberland and Westmorland Heavy Horse 
Society, which was formed in 1916 for the purpose of issuing only 
assisted nominations to selected stallions. 'I'he figures for this Society 
were as follows : — 


Year 

Number of Assisted 

Year 

Number of Assisted 


Nominations 


Nominations 

1915-16 

385 

1920-21 

254 

1916-17 

394 

1921-22 

255 

1917-18 

328 

1924-25 

121 

1918-19 

321 

1925-26 

197 

1919-20 

264 




The decline in the number of assisted nominations, issued 
by this Society, is due to the increased service fees which 
automatically increased the value of an assisted nomination 
and, consequently, reduced the number available from the 
Ministry’s grant. For 1924-25 the Ministry’s grant was reduced 
to one-half the amount given in previous years, hence the further 
decrease in the number of nominations issued during that year. 

As was anticipated the revival of assisted nominations has 
led to an increase in the average number of mares served. It 
has been difficult in some districts to revive the operations of 
societies which ceased owing to the withdrawal of financial 
assistance, but this is being accomplished in many cases and 
there is every reason to hope that the scheme will fully justify 
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its revival by useful work. In some instances Live Stock 
Officers have been able to report the opening up of new districts 
where a start has been made with every promise of success. 

Horse Breeding Act, 1918.—^There was a further marked 
decline in the number of stallions licensed during the year 
ended October 31, 1925, although it may be observed from the 
figures given below that the rate of decrease was rather less 
heavy than in the two preceding years. 


Year 

Number of Applications 

Number of 

Number of 

October 31) 

for Licences 

Licences 

Issued 

Refusals 

1920 

4,153 

3,749 

404 

1921 

4,060 

3,816 

244 

1922 

3,644 

3,479 

166 

1923 

2,897 

2,761 

136 

1924 

2,285 

2,210 

75 

1926 

1,908 

1,849 

69 


Of the 1,849 stallions licensed in 1925, 1,710 wore pedigree 
animals and the remaining 139 were horses that were not entered 
or acct^pted for entry in any recognised stud book. 


The following tables show the number of stallions of each 
breed concerned that were licensed or rejected, and the number 
refused licences in respect of the various prescribed diseases or 
defects :— 


Number 

OF Stallions 

Licensed 

OR Refused 


Heavy 


Pedigree 

Licensed Refused 

N on-Pedigree* 
Licensed Refused 

Shire 


918 

32 

35 

1 

Clydesdale 


125 

2 

4 


Suffolk 


146 

3 

1 


Percheron 


47 

2 

— 

— 

Others 




27 

1 

Light 

Hackney 

. . 

133 

4 

18 

1 

Thoroughbred .. 


152 

10 


- 

Arab 


16 

1 

2 

_— 

Hunter . . 

,. 

5 


3 

- 

Oleveland Bay . . 

., 

6 

--- 

1 


Yorkshire Coach 

,, 

3 




Welsh Roadster 

,, 

2 


1 


American Trotter 

,. 

— 

— 

5 

1 

Others 


— 

— 

6 

— 

Ponies (including 
Cobs) .. 

Welsh 

158 


36 

1 

T 0 TAI.S .. 

,. 

1,710 

54 

139 

5 


♦ Non-pedigree stallions are arranged as far as possible tinder types. 
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Ntjmber of Stallions Rejected for the Pbbscribed Diseases and 

Defects 


Roaring .. .. 11 

Whistling . . .. 20 

Sidebone . . .. 6 

Cataract ,. .. .. 6 

Ringbone .. .. 2 

Bone Spavin . . . . 4 


Defective Genital Organs 2 
Stringhalt .. . . 5 

Shivering .. .. 3 

General Unsuitability .. — 

Total . . .. 59 


Twelve appeals were made against refusals of licences, and 
in eight cases the appeal was successful. 

Notwithstanding the somewhat serious position of the horse 
breeding industry it is satisfactory to note that the main object 
of the Horse Breeding Act—^the elimination of the unsound 
travelling stallion—^is being achieved in a very large measure. 
During the licensing year under review only two unlicensed 
stallions were reported on the road, and in both cases pro¬ 
ceedings were instituted by the Police and resulted in convic¬ 
tions. Six licensed stallions were reported as travelling un¬ 
accompanied by licences ; and in two of these cases the grooms 
in charge were prosecuted. 


Sheep. —The financial assistance which the Ministry has 
given since 1919 towards the improvement of Welsh Mountain 
Sheep was continued during 1926-26. Grants, up to a maximum 
of £10 for each ram provided, at the rate of 3s. 4d. per ewe 
served, were made to twenty-two societies in respect of twenty- 
five approved pedigree rams. The average hiring fee of the 
rams was £9 8s. 6d., and the average service fee Is. 7d. The 
number of ewes served was 1,498, an average of 60 per ram. 

Great interest is shown by the societies, many of which hold 
small shows of their own or provide classes at larger shows for 
the exhibition of lambs. This section of the Live Stock Scheme 
has been the means of inducing an increasing number of farmers 
to acquire pedigree rams for use on their hill flocks. 

As an illustration of the practical benefit of the scheme it 
may be mentioned that the highest priced ram at the 1926 
Aberystwyth Show, viz., 39 guineas, was sired by a scheme 
ram, his dam being also by a scheme ram. 

Milk Recording. —The steady progress which the Milk 
Recording Scheme has made since its commencement in 1914 
was well maintained during the milk recording year ended 
October 1, 1926. The following table indicates this progress 
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as far as it can be shown by the increase in the number of 
members and herds :— 


April 1 to March 31 


October 1 to 

September 30 


Year* 

Societies 

Members 

Herds 

Cows 

n914-15 

16 

264 

306 

7,331 

1 1916-16 

20 

360 

398 

9,811 

] 1916-17 

22 

441 

495 

12,950 

U917-18 

25 

503 

555 

14,404 

/1917-18 

27 

639 

708 

19,793 

1918-19 

38 

1,191 

1,332 

37,880 

1919-20 

46 

2,076 

2,312 

61,323 

1920-21 

52 

3,328 

3,664 

97,903 

\ 1921-22 

55 

3,949 

4,362 

117,023 

1922-23 

55 

4,365 

4,767 

127,151 

1 1923-24 

62t 

4,764 

5,209 

138,086 

\1924-25 

.50t 

6,081 

6,516 

148,905 


* Before October 1, 1917, then; was no uniform year for societies. 
I The decrease in the number of societies is due to amalgamation. 


The real nature of the development of the milk recording 
scheme cannot adequately be expressed in figures. It is 
indicated not only by the steady increase in the number of 
members but also by the improvement which has undoubtedly 
taken place in the manner in which records are being kept, 
and by the interest which members are taking in such matters 
as butterfat tests and rationing. Another feature which is 
worthy of notice is the increasing stability of the societies 
operating under the scheme. While there are exceptions which 
leave much to be desired there are a number of societies which 
are now well established and which conduct their operations 
with commendable keenness and efficiency. The handbooks 
issued annually by several societies and containing not only 
particulars of the year’s operations, but also a number of 
articles upon subjects of practical interest to their members, 
afford pleasing testimony to the manner in which the milk 
recording movement is making headway. 

Average Yield of Herds Recorded ,—^The annual returns 
-furnished by the fifty societies for the recording year ended 
October 1, 1925, show that of the 148,905 cows and heifers 
recorded, 51 per cent, were cows which had been retained in 
the herds for the full year, and that the average yield of these 
77,132 cows was approximately 6,925*5 lb. The following 
table compares the average annual 3 deld of (1) all cows and 
heifers recorded, and (2) the cows recorded for the full year for 
each year sinco the uniform milk recording year was fixed. 
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Particulars of all cows 
and heifers recorded 

1 

Particulars of cows recorded for 
full ye€tr 

Year 

Ootober 1 
to 

Ootober 1 

No. of 
Socie¬ 
ties 

No, of 
cows 
and 
heifers 

Total 

yield 

Av. 

yield 

No. of 
cows 

Per¬ 
centage 
of total 
cows 
and 
heifers 

Total 

yield 

Av. 

yield 

1917-18.. 

27 

19,793 

gal. 

8,426,958 

gal. 

426 

8,775 

44 

sal- 

6,265,923 

gal. 

599 

1918-19.. 

38 

37,880 

16,204,941 

450 

17,989 

47 

10,643,616 

679 

1919-20.. 

46 

61,323 

29,344,887 

479 

27,266 

44 

17,363,347 

637 

1920-21.. 

52 

97,903 

48,512,380 

495 

48,248 

49 

30,892,620 

640 

1921-22.. 

55 

117,023 

60,463,617 

517 

63,318 

54 

41,208,073 

651 

1922-2.3.. 

55 

127,151 

67,904,224 

534 

68,349 

54 

46,966,666 

687 

1923-24.. 

52 

138,086 

73,963,165 

635 

73,338 

63 

50,290,884 

685 

1924-26.. 

50 

148,905 

76,419,498 

513 

77,132 

51 

61,696,291 

670 


It will be seen that the average of full-year cows shows 
a reduction of approximately 15 gallons as compared with 
the preceding year. The actual decrease, however, was 
somewhat less than this amount, for the reason that the average 
for 1924-25 has been calculated on the equivalent of 10| lb. 
to a gallon, whereas in former years the equivalent adopted 
was lOJ lb. The reduction in the average yield appears to have 
been general throughout England and Wales, although eleven 
societies showed an increase. Where so many factors have an 
effect on milk yield it is difficult to assign a satisfactory ex¬ 
planation of this general reduction, but it is generally attributed 
to the drought during the summer. In cases where the average 
yield of a herd has been increased it is reasonable to suppose 
either that the adverse influences have been less active in the 
district, or that more care and intelligence in management 
have been displayed by the owner. A few examples of the 
increase which has been effected in the average yield of herds 
and of the financial benefit involved are given in the table on 
the next page. 

Milk Record Certificates .—^There was again a considerable 
decrease in the number of certificates issued, only 353 being 
issued as compared with 633 for the preceding year. The 
explanation is no doubt that the purposes for which certificates 
of milk record were formerly required no longer exist, A certi¬ 
ficate is not now necessary as a condition of entry in the 
Ministiy’s Register. On the other hand it is very satisfactory 
to note that there was a substantial increase in the number of 
certificates of merit issued in respect of the year under notice. 
These oeartificates are of value inasmuch as they certify both 
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No. of 





Cash value of 


years 

iJAv. 

Av. 

Increaso 

No. of 

Incr. of last 


during 

yield 

yield 

in 

cows in 

year over first 

Herd 

which 

per cow 

per cow 

annual 

last 

1 year at Is. per 


records 

in first 

in last 

average 

year of 

gallon 


. were 

year 

year 

yield 

period 




1 taken 



per cow 


Per 

Per 







cow 

herd 



gal. 

gal. 

gal. 


£ s. 

£ B. 

A. (Non-pedigree 








Friesian) 

’ 6 

651 

1,048 

497 

14 

24 17 

347 18 

B. (Non-pedigroc 








Shorthorn) .. 

n 

388 

788 

400 

10 

20 0 

200 0 

C. (Non-podigreo 








Shorthorn) . . 

() 

015 

909 

294 

37 

14 14 

543 18 

D, (Pedigree 








Shorthorn) . . 

5 

383 

771 

388 

14 

19 8 

271 12 

E. (Non-pedigrees 








Shorthorn) . . 

(i 

512 

847 

335 

11 

16 16 

184 16 

F. (Pedigree 








Shorthorn) . . 

G 

584 

896 

312 

18 

15 12 

280 16 

G. (Pedigree Park 








Cattle) 

5 

479 

726 

246 

13 

12 6 

169 18 


milk yielding and breeding abilities of a cow for a period of 
three consecutive 3 ’^ears. 197 such certificates were issued 
as compared with 83 in the previous year. 

Of 191 cows which were so ceitified for the three years 
ending October 1 , 1925, 72 (including 42 Shorthorn, 16 Friesian, 
4 Red Poll, and 3 Guernseys) yielded over 30,000 lb. during 
the three years. The highest yield, viz., 58,863 lb., was given 
by a non-pedigree Shorthorn cow. A pedigree Shorthorn cow 
gave 47,313J lb. and a pedigree Friesian cow gave 46,747 lb. 

liegisier of Dairy Cattle ,—Certain changes in the formation 
of the Ministry’s Annual Register of Dairy Cattle which were 
made with the object of increasing its size and usefulness were 
set out in last year’s Report and incorporated in Volume 8 . It 
has been found possible further to increase the size of the 
Register to include not fewer than 7,500 cows, and Volume 9, 
which will be issued shortly, contains this number of the highest 
yielding cows selected from the Annual Returns of the various 
Societies. Nineteen recognised breeds or t 3 rpes are represented 
in the volume, 65 per cent, being of the Shorthorn type, 18 per 
cent. Friesian, and 3 per cent. Guernseys. 

Although the Register is limited to 7,500 entries there were 
nearly 12,500 cows under the scheme which qualified for entry 
under the prescribed standards of yield, the lowest of which is 
8,000 lb. for the year. It is not surprising, therefore, to find 
that practically all the cows entered have yielded 9,000 lb. or 

2 F 
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over in the year; 67 per cent, yielded between 10,000 and 
12,000 lb., 16 per cent, between 12,000 and 14,000 lb., and 6 per 
cent, between 14,000 and 20,000 lb. Twelve cows gave 20,000 lb. 
or over. Particulars of the cows for which certificates of merit 
were issued are also included in the volume. 

There was a noticeable increase in the number of bulls 
entered in Volume 9. The condition upon which a bull may be 
entered in the Register is either {a) that its dam and sire’s 
dam have given not less than the standard yield prescribed for 
their breed or type in any particular milk-recording year, or 
(6) that it has two or more daughters which have given not less 
than the standard yield prescribed for their breed or type in 
any particular milk-recording year. There are thirty-eight 
entries in Volume 9, of which twenty-five qualified under 
condition (a) and thirteen under condition (6). 

Competitions ,—It is inevitable in any movement which has 
for its object the improvement of separate but affiliated units, 
that an element of competition must enter sooner or later into 
the proceedings, and it is not surprising therefore that there 
has been during the year an increased activity in the arrange 
ment of herd competitions and clean milk competitions. This 
movement has been encouraged by a number of keen supportcTs 
who have provided many substantial prizes both for local and 
national competitions. Apart from the fact that these com¬ 
petitions prove a notable advance in education on the part 
of a large number of dairy farmers, the improvement which 
must inevitably follow in the management of the herds of those 
who participate, is a factor of considerable importance. 

Rationing ,—The increasing interest taken in the economic 
feeding of a dairy herd is a natural development of the Milk 
Rr(‘,orcling Scheme ; and advice on rationing is being sought 
by farmers with increasing keenness. Advice and assistance is 
given chiefly by the County Agricultural Organisers. An 
interesting result of the movement is that a number of owners 
of dairy herds have started to record privately in order to avail 
themselves of the benefits of a local rationing scheme. 

Testing for Butter Fat ,—Butterfat testing is receiving in¬ 
creasing attention among the various milk recording societies. 
During the year ended October 1, 1925, over 95,000 samples 
were taken and analysed as compared with 72,000 in the 
previous year, and over 79,000 of these samples were from the 
milk of individual cows. This increase is, no doubt, partly due 
to the aorion of certain breed societies which require evidence of 
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quality as well as quantity in regard to cows registered in their 
Herd Books. The Ministry has frequently been urged to 
formulate a uniform scheme for butterfat testing with a view to 
official recognition of such tests. While fully agreeing with the 
desirability of improving the quality as well as the quantity of 
milk produced, the difficulties in the way of securing absolutely 
and uniformly reliable sampling are such as to make official 
recognition impracticable at the present time. This fact, 
however, in the opinion of the Ministry, in no way diminishes 
the advantage to be gained by an owner who is sufficiently 
keen and enlightened to take butterfat tests for his own 
information. 

Calf and Bull Marking. —15,416 calves and 117 bulls were 
marked under the scheme as compared with 14,248 and 
114 respectively for the preceding year. 

Cost of Milk Recording .—There was a further, though very 
slight, decrease in the cost of recording during the year both as 
regards the average cost per cow to the member and to the 
Society, which was 4s. 3d. and 6s. 3d. respectively. While it is 
improbable that the cost of recording can be reduced much 
further, it cannot, in ^’iew of the advantages gained, be 
regarded as excessive, except in the case of the owners of small 
herds who are called upon to pay a minimum fee. 

Export of Live Stock within the Empire and to Foreign 
Countries. —The export of live stock to foreign countries and 
colonics has been much restricted on account of the temporary 
me«asures prohibiting importation which have been passed by 
the various governments in view of the outbreaks of foot-and- 
mouth disease in this country. The Ministry is kept informed 
of any alterations, temporary or otherwise, in the regulations of 
the various countries, and is able to furnish particulars to 
intending exporters who, in order to avoid delay and expense, 
should be careful to inquire before making any arrangements. 
It may be of interest to regular exporters to know that a 
complete summary of the importation regulations of foreign 
countries and colonies may be obtained from the Ministry on 
payment of 10s., and purchasers of this summary are informed 
of alterations or amendments as they are notified to the 
Ministry. 

Particulars of the number and declared value of animals 
exported to colonies and foreign countries are published at the 

2f 2 
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Statibmbnt giving Pabtioulabs of Fifty Mixjc Rbcobding Socibtibs 
Opebatino Bubing the Yeab Ended Octobeb 1, 1925 


{The Societies are arranged in order of total nund^er of animals recorded) 


Society 

♦No. 

of 

members 

♦No. 

of 

herds 

♦Total 

No. 

of animals 
recorded 

♦Number 
of cows 
recorded 
for full 
year 

♦Average 
yield of 
cows 
recorded 
for full 
year 

Somerset and North 
Dorset 

276 

304 

9,368 

6,294 

lb. 

6,782-6 

Essex 

2.32 

269 

9,178 

4,818 

7,482-7 

Hampshire 

235 

269 

8,382 

4,720 

6,869-4 

East Sussex 

202 

233 

6,894 

3,469 

6,786-1 

Berkshire .. 

153 

176 

6,326 

3,296 

6,7710 

North-West Wilts. . 

122 

146 

6,221 

3,666 

6,870-4 

Norfolk 

210 

235 

5,835 

3,042 

7.623-6 

Kent 

190 

209 

6,779 

2,860 

6,992-5 

Hertford 

172 

196 

5,611 

2,834 

6,868-4 

Dorset 

90 

117 

6,096 

3,086 

6,640-9 

Surrey 

181 

194 

4.995 

2.348 

6,729-8 

West Sussex 

125 

144 

4,437 

2,304 

7,060-5 

South Wiltshire 

79 

101 

4,223 

2,587 

7,646-3 

Oxford 

120 

130 

4,042 

2,068 

6,980-6 

Warwick 

160 

154 

3,767 

1,763 

7,193*1 

Leicester 

134 

143 

3,684 

1,888 

6,968-3 

Su^olk 

154 

165 

3,616 

2,140 

7,323*1 

Lanocwhire . . 

112 

113 

3,434 

1,243 

6,386*7 

Shropshire . . 

79 

86 

2,778 

1,677 

7,334*3 

Northants . . 

103 

111 

2,621 

1,243 

6,387-3 

Stafford 

88 

92 

2,681 

1,313 

7,417-7 

South Devon 

116 

120 

2,652 

1,134 

5,831-6 

Yorkshire .. 

128 

137 

2,350 

1,144 

7,170-6 

Cambridge . . 

88 

95 

2,319 

1,163 

7,620-9 

Derby 

56 

62 

2,197 

938 

7,382-1 

Cheshire 

61 

63 

2,153 

919 

6,725-0 

Bucks 

79 

82 

2,023 

1,035 

7,012-2 

Cumberland and 

N. Westmorland 

124 

126 

1,961 

880 

5,861-2 

Gloucester . . 

80 

86 

1,813 

971 

7,226-0 

Nottingham 

53 

66 

1,790 

722 

7,025*2 

Worcester . . 

79 

83 

1,769 

860 

7,216-4 

Bristol and BaGi . . 

76 

77 

1,747 

866 

7,098-5 

Denbigh and Flint 

85 

86 

1,712 

927 

6,429-6 

East Devon 

93 

93 

3,640 

833 

6,379-4 

Bedford 

48 

62 

1,473 

733 

6,902-9 

Peak (Derby) 

65 

66 

1,269 

665 

7,278-3 

Lincoln 

41 

45 

1,141 

583 

6,890-2 

Cornwall 

63 

63 

1.064 

663 

6,097-8 

United Counties 

76 

77 

1,038 

641 

6.131-7 

Herefordshire 

38 

39 

967 

492 

7,176-1 

Kendal and S. 
Westmorland 

47 

49 

961 

398 

6,078-6 

Anglesey and 
Carnarvon 

86 

86 

888 

564 

6,463*7 

Tees Valley 

26 

31 

874 

393 

6,764-6 

Campden Moreton. . 

39 

40 

867 

491 

6,568-2 

North Somerset 

38 

40 

840 

632 

6,703-3 

Monmouth .. .. j 

34 

36 

704 

314 

6,714-9 

Allendale .. 

31 

32 

606 

365 

6,821-2 

Melton Mowbray .. 

29 

30 

614 

270 

6,389*2 

Glamorgan ,. 

48 

48 

494 

371 

6,567*7 

Mcmtgomery 

24 

24 

331 

138 

6,628*1 


6,054* 

6,486^ 

148,906* 

77,132^ 

6,925-5* 


* (loata are not innluHAH. 
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end of each quarter in the monthly Journal of the Ministry 
OF Agriculture (H.M. Stationery Office, 6d. monthly). 

The following are the jirincipal memoranda used in con¬ 
nection with the live stock operations of the Ministry, and 
single copies of them can be obtained free of charge on applica¬ 
tion to the Secretary, Ministry of Agriculture and Fisheries, 
10 Whitehall Place, London, S.W. 1. 

Leaflet 282 : Scheme for Improvement of Live Stock. 

Leaflet 146 : The Value of Records of the Milk Yields of C'ows. 

No. 609/T.L.: Bull Grant Regulations. 

No. 392/T.L.: Milk Recording Regulations. 

No. 466/T.L.: Boar Grant Regulations. 

No 89/T.L.: Heavy Horse Regulations. 


COUNTRY OF ORIGIN OF SEEDS 

The importance of the country of origin of most kinds of 
agricultural and garden seeds is a matter to which increasing 
attention is being given, particularly as improved facilities 
for advertisement and transport and the keen competition 
for new markets are causing the trade in seeds to become 
more and more an international business. The Seeds Act is 
said to have resulted in too much attention being given to 
the percentage of germination and purity of the seeds sold 
in this country to the exclusion of the distinct advantages of 
using home-grown seed. These advantages exist even though, 
owing to climatic and other conditions, we are unable, in 
many cases, to produce an article which can compete, as 
regards purity, germination, and general appearance, with 
seed grown in countries that enjoy a more suitable climate. 
When considering the quality of a lot of seeds the farmer is 
well advised to look to the country of origin in the first place, 
and to examine the figures as to germination and purity in 
the light of this information. The requirements of the Seeds 
Act are of assistance to him in this respect, in that they make 
it necessary in the case of a sale of any of the principal kinds 
of grass and clover seed for a statement to be made in writing 
by the seller declaring inter alia the country of origin. Even 
so, the intricacies of the trade and the difficulties of distin¬ 
guishing between samples of seed of the same variety obtained 
from several different sources, sometimes results in parcels 
of foreign, and possibly very undesirable seed, masquerading 
either as home-grown or as the produce of a country where 
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conditions are such that it should be but little less valuable 
than the home-grown article. 

The importance of the country of origin of seed is probably 
most noticeable in the case of red clover. In this connection 
Stapledon and Williams say :— 

“There appears to be no doubt that British strains of 
biennial red clovers are capable of yielding more hay and 
aftermath, and of affording more winter keep, than the 
foreign clovers. For one-year leys English broad red 
from the Eastern counties is probably the best, but 
certain broad red clovers from the Western counties, 
such as the Vale of (Jlwyd red and Dorset marl, are, by 
virtue of their greater persisting qualities, more suitable 
for two-year leys. 

“ Chilian, New Zealand, and American medium are 
probably the best foreign clovers for one-year leys, but 
for two-year leys preference should be given to Canadian 
and Brittany red clover and to clovers from Bohemia. 
Italian clover should never be sown. 

“ For stubble and winter grazing broad red grown in the 
Eastern counties is undoubtedly the best, while Chilian 
is apparently the best of the foreign clovers.” 

In order that seedsmen and farmers may be in a position 
to distinguish the country of origin of both red clover and 
alfalfa (lucerne) seed, the United States has recently passed 
a law requiring the staining of all such seed imported into 
that country. This law, which became effective on May 26, 
1926, prohibits the importation into the United States of 
alfalfa or red clover, or of any mixture of seed containing 
10 per cent, or more of either or both of these kinds of seeds, 
unless it is coloured in such a maimer and to such an extent 
as the Secretary of Agriculture may prescribe. Where practic¬ 
able the colour used will indicate the country of origin. The 
law also requires that whenever the Secretary of Agriculture, 
after a public hearing, determines that seeds of alfalfa or red 
clover from any foreign country or region are not adapted for 
general agricultural use in the United States, the importation 
of such seeds or of mixtures of such seeds into the United 
States will be prohibited unless at least 10 per cent, of the 
seeds in each container are stained a red colour in accordance 
with regulations to be prescribed. The Secretary of Agriculture 


♦ See this Jotjbnal, June, 1923, p. 243. 
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may confiscate any seed which is wilfully misbranded within 
the meaning of the Act. 

It is understood that the first public hearing to be held 
under this enactment will be to consider whether or not the 
seed of red clover grown in Italy and seed of alfalfa grown in 
Africa or in Turkestan are adapted for general agricultural 
use in the United States. 

No particulars have yet been received as to the regulations 
which wiU prescribe the colours to be allocated to seed grown 
in Great Britain or the Continent. 

It is probable that one of the intentions of the promoters 
of the Act is to stimulate the demand for home-grown seed 
and to discourage the use of imported seed. The question of 
the adaptability to American conditions of imported red 
clover seed is one which has })een very actively con¬ 
tested for some time, and the confusion resulting from the 
inaccurate statements that have been circulated in this 
connection has caused prices of home-grown seeds to rise to 
such an extent and has raised such doubts in the minds of 
farmers that they have in many cases refused to plant red 
clover seed and resorted to substitutes. It is somewhat 
doubtful whether the staining of imported seed will do very 
much in the way of lessening this confusion. The United 
States has for many years relied to a large extent on imported 
seed to meet its home requirements, and official tests have 
shown that certain foreign grown seeds yield quite as good 
crops as those of domestic growth. How will this be affected 
by the staining laws ? There will be on the one hand farmers 
who will look with suspicion on all imported seed, even though 
it be quite adaptable to American conditions, simply because 
it is stained, and on the other there will be those who appreciate 
the value of certain foreign seed which will now receive the 
hall-mark of a distinctive colour, and will refuse to buy any 
other. The staining regulations may also offer an opportunity 
to the unscrupulous dealer to pass off poor quality domestic 
seed as adaptable imported seed merely by staining it with 
a colour applied to the foreign grown adaptable seed. 

The effect this law will have on the price and the supply of 
red clover and alfalfa seeds in the United States will be of 
great interest. 

Other countries in which laws are in operation requiring 
the staining or colouring of certain kinds of imported seeds 
include Australia (lucerne) and Norway and Sweden (certain 
kinds of grass and clover seed). 
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THE GREY MOULD OF HOPS 

H. WORMALD, D.So., A.R.C.Sc., AND W. F. Cheal, N.D.A., 

D.I.C., 

East Mailing Research Station, Kent, 

In September, 1924, a bed of young hop plants growing in 
a field on a neighbouring farm, was examined for the incidence 
of Downy Mildew {Psevdoperonospora humuli). This particular 
fungus was not found on them, though many leaves were seen 
to have discoloured blotches, greyish in the centre but bordered 
by a dark purplish brown line and then a yellowish zone 
gradually merging into the general green of the normal leaf 
surface. These discoloured spots were mostly I to ^ in. in 
diameter but, in some cases, irregularly-shaped areas, nearly 
1 in. in length, were found ; these were probably the result of 
several spots coalescing. The smaller isolated spots were 
almost circular. In most cases only one spot was present on 
a leaf, but sometimes three or four were on the same leaf. 

On examining the underside of infected leaves it was found 
that in every case a fungus was growing out from the diseased 
spot. A microscopic examination showed the fungus to be 
Botrytis cinerm, a common cause of rot in a variety of plants. 

The plants showing the disease had been raised from sets 
which had been planted the previous year ; they had not yet 
been transferred to their permanent quarters and were not 
‘‘ trained.’’ The ground was overrun by weeds, and this, 
together with the persistent wet weather experiencc^d at the 
time, was probably responsible for conditions that favoured 
infection by the fungus. 

The disease in this i)articular case was not causing any 
a})preciable damage to the plants apart from the death of the 
leaf-tissue on the spots, and the degree of infection was 
obviously due to the unsuitable conditions under which the 
plants were growing. 

Characteristics of Grey Mould Disease. —The same fungus, 
however, may also occur on the hop cones, when the damage 
(jaused is a more serious matter. In September, 1925, several 
cases came to our notice where hops were turning prematurely 
brown at the tip. In some instances the Botrytis fructifications 
were already present and, in every case where a hop showed the 
characteristic browning, Botrytis fructifications appeared on 
the brown parts within from one to two days of keeping such 
hops in moist air. In all the specimens examined it was seen 
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that the disease started at the tip of the cone and was extend¬ 
ing backwards towards the stalk end. This suggests that drops 
of rain water or dew accumulate at the top of the cone and act 
as “ infection drops,” in which the fungal spores are able to 
germinate and infect the bracts and bracteoles. In this case the 
bracts and bracteoles are attacked equally, producing a very 
distinct brown tip to the cone, and by this effect hops infected 
with Grey Mould can be distinguished from those attacked by 
Downy Mildew. In the latter case the disease usually appears 
(on the cones) on the bracts first, causing the hops to have a 
striped appearance, and is not confined to the tip. 

Up to the present the Grey Mould disease has been seen by 
us on three varieties, viz, : Tutsham, Cobbs and Tolhurst. On 
the Tutsham variety it was found in four localities—East 
Mailing, Wateringbury, Seal and Chilham. It was plentiful 
on this variety in three fields at Wateringbury. The worst 
case of all was on Tutshams trained on pole work. 

On a diseased hop which had been kept in a moist atmos¬ 
phere for about a fortnight the fungus produced a number of 
sclerotia ; these are dense masses of fungal threads, whitish at 
first, but later black at the surface. Those found on the hop 
mentioned were about one-eighth of an inch in length. These 
sclerotia enable the fungus to survive during unfavourable 
periods, but, when conditions arc again suitable, they give 
rise to Botrytis fructifications and so serve to disseminate the 
fungus. 

Precautions against Infection. —These sclerotia have not 
yet been observed by us on hops in the open, but it is highly 
probable that they develop on infected hops which are left 
hanging, for Botrytis cinerea readily produces such sclerotia 
in the tissues of any host which it attacks. Brown discoloured 
hops are often left hanging when the rest are picked. If the 
browning is caused by a parasitic fungus, as in the present 
case, it is a bad practice to leave such hops to become over¬ 
ripe and shattered, as the shattered hops carry the fungus 
to the ground, where it either continues to develop or it remains 
in a resting stage (in this case in the form of sclerotia) through 
the winter and may then cause further infection in the following 
season. 

Botrytis cinerea and related species usually require very 
moist conditions or a moist substratum (such as soft and sappy 
vegetable tissues) on which to thrive and cause rotting. The 
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disease mentioned here is not likely to be troublesome except 
in over-crowded hop-gardens, and in a wet season ; but hop 
growers are advised to take the precaution of preventing the 
infected hops from shattering, and of having them collected 
and burnt. 


AUGUST ON THE FARM 

J. R. Bond, M.Sc., N.D.A. (Hons.), 

Agricultural Organiser for Derbyshire. 

Land and Crops. —The eighth month in the Saxon calendar 
was Arnmonath, meaning bam month, in allusion to this being 
corn harvest time. That this was looked upon as a period for 
uninterrupted work may be gathered from the fact that there 
are comparatively few saint days—formerly occasions for 
holidays—^in the month of August. Until comparatively 
recent times com harvest claimed the services of the entire 
rural population ; and in modem farming, although the place 
of casual village labour has been taken by the mechanical 
reaper (which leaves little to glean), the farmer cannot emulate 
the urban employer in relaxing his efforts at this time of the 
year. 

Chitting begins with winter oats, which arc often in stook 
by the end of July. Spring oats, wheat, and barley are usually 
ripe in the order in which they are here stated a few" days 
before or after the middle of the month ; the actual date, 
however, depends on season, variety, district, and soil. 
Moderately short-strawed varieties that stand up under 
heavy rains although well fertilised have a great advantage 
in wet seasons ; but, excepting for late uplands, there is no 
great advantage in early ripening as a quality favouring good 
harvesting. The chances of a wet spell about the time of 
cutting are as great in August as in September, and when 
August is both wet and hot, the early sorts suffer from sprouting 
in the ear. For the heaviest yields also a somewhat long 
growing period is necessary. On the other hand, an early 
sort may sometimes be cut and secured during a dry period 
that does not extend beyond the middle of August; early 
cutting favours the establishment of the maiden seeds, the 
grazing of which may be very useful; and on heavy land it 
is worth something to be able to commence stubble cleaning 
operations a week or two earlier in autumn. 



1926.] 


August on the Farm. 


459 


Spring sown roots attain full leaf and root-fibre development 
during July ; so prepared, they are capable under suitable 
conditions of making very rapid bulb growth in August. 
Warmth and moisture are perhaps the dominant factors. In 
hot dry seasons swede crops, that carry as much leaf as many 
crops possess at the time of writing, become infested with 
a grey aphis and the mildew fungus, while mangolds and 
sugar beet may be attacked by the black aphis. In both cases 
the attack spreads from centres, and there is no doubt that 
spra 3 dng these patches with a soft soap and nicotine or paraffin 
emulsion would check the attack if performed early enough. 
This year many crops of mangolds have been considerably 
thinned by the depredations of nocturnal pests that have 
bitten the roots ’’ through about ground level. There is 
some evidence that such damage can be reduced by the 
application of salt in the autumn preceding the sowing of the 
mangold crop. A dressing of 10 to 20 cwt. of salt has been 
found to destroy the eggs and larva? of several insects and 
slugs, which otherwise would live through the winter and 
attack spring-sown crops. 

Instances of the benefit to be derived from the i)loughing-in 
of a crop of mustard before sowing wheat justify a recommen¬ 
dation for its more general adoption on land that has been 
bare fallowed or broken up in time for sowing mustard in 
August. A similar case with winter oats was recorded at 
Rothamsted in 1024 : an increase in yield of about twenty 
bushels per acre was obtained as a result of sowing (on a bare 
fallow) a mustard crop on August 20, 1923, and ploughing it 
under on October 18, immediately before drilling the oats. 

Pasture Land. —Grazing conditions in August are particu¬ 
larly dependent on the weather conditions in July. Sometimes 
there is a vigorous renewal of bottom growth, whereby the 
bare brown appearance of the sunny banks is replaced by 
a spring-like freshness. At other times dry hot conditions 
persist through the month ; and the opening of the meadow 
fields gives little relief in the scarcity, for there is equally 
little aftermath. Diminution of milk yield or the suspension 
of growing or fattening increase are ordinarily expected under 
such conditions ; but it is sometimes a matter for wonder 
how the cattle find even sufficient nutriment for maintenance. 
What farmers term “ baked grass ” is evidently very nutritious. 

Where live stock have some excess of pasturage, they graze 
the sward unevenly, preferring such parts of the fields as 
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produce short leafy herbage and ignoring places where the 
grass has a tendency to produce bents. Horses are perhaps 
the worst in this respect; and sometimes suitable fertilisers 
temporarily emphasise the unevenness of pastures owing to 
the quicker action of the dressings on the short places. 
Ordinarily, however, any tendency towards uneven grazing 
gives the careful grazier concern, as unconsumed patches in 
pastures are apt to become permanent sour places in the 
fields ; and, on soils deficient in lime, they ultimately become 
matted, and, while in that state, valueless. 

Cause and effect in the above problem—uneven grazing— 
are not easily separated. Close grazing keeps the herbage 
young, succulent, palatable, and, as illustrated by the 
Cambridge results, highly nutritious. From the manner in 
which cattle detect and bare-off a suitably fertilised plot in a 
pasture, however, it may be deduced that the closely grazed 
places in fields are so grazed because of their possessing some 
inherent attractiveness at the beginning of the season. 
Uniform consumption therefore depends upon uniform quality 
of herbage throughout the field. 

Where an endeavour is made to provide an abundance of 
keep and at the same time to maintain the nutritive quality 
of the grazings, as in the management of feeding land, special 
care is taken to prevent the development of unevenness ; and 
such attentions as the regular spreading of droppings in the 
field are regarded as quite indispensable. Indeed, where 
labour is available the droppings are collected and applied 
during the winter. In the management of ordinary fair 
pasture, however, uniform grazing can be promoted by the 
application of phosphates and potash by hand to those parts 
of the field that stock reject and allow to seed. Old sour 
places that have become matted may even require liming. 
Store stock may, of course, pull off the bents during winter, 
which is better than leaving the dead forage to accumulate 
and sour the ground. But to increase the palatability of these 
areas and ensure better grazing next year, they should receive 
special manurial treatment that is known to enhance the 
palatability of herbage. 

In this connection the value of mowing rough places in 
August may be illustrated. At the Hampshire Farm Institute, 
Sparsholt, there is a pasture of 18 acres which stock do 
not graze well. For two years in succession, however, half 
the field has had the mowing machine run over it about the 
end of August to cut off the unconsumed withered herbage. 
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This portion now develops a much greater herbage in the 
autumn, which is much preferred by the stock; indeed, the 
cattle do not touch the unmown half of the field until the 
aftermath of the mown portion has been bared off. An 
improvement in the sward is also obtained. 

Slag and Wild White,’’ —^While it cannot be disputed that 
the tendency to lay down arable land to grass is due to economic 
conditions, there is no doubt that the virtues of wild white 
clover and basic slag (here meaning suitable seeds and 
fertilisers generally) have given some impetus to the movement. 
Whereas formerly it was believed that ‘‘ to make a pasture 
will break a man ” or that a profitable pasture required 
twenty years for development, we now have very productive 
grazings from the first or second year after seeding. Even the 
otherwise commendable practice of thoroughly cleaning the 
land before seeding is not now absolutely necessary; for a 
carpet of wild white clover has a remarkable smothering and 
cleaning effect, and under certain circumstances this may be 
much the cheapest way of cleaning land. There is now no 
excuse for allowing land to “ tumble down to grass.’* 

A large-scale demonstration of what wild white clover and 
phosphates together may accomplish may be seen on a farm 
in the north-cast comer of Gloucestershire. When the present 
owner came into possession in 1922 there were on the holding 
in question 448 acres of almost derelict and dirty arable land, 
which was regarded as a very unprofitable project. Of this 
area, 400 acres are now beautiful and obviously profitable 
young pastures. When I saw them on July 13 last they were 
nearly all white over with the blossom of wild white clover ; 
and, with the exception of two fields recently seeded, could 
be described as clean. In some cases rotation leas or beds 
of sainfoin existing at the date of entry had been converted 
into permanent grass merely by slagging and harrowing in a 
renovating mixture; in others, dirty stubbles had been 
turned over, resown with com, and seeded down with 
permanent seeds ; in others the seeds had been sown in rape 
after a half fallow. The occupier’s interest lies mainly in 
live stock, and he intends to leave the land down in grass. 
It was obvious, however, that had the intention been to 
resume arable cultivation, the method would have been a 
success for that purpose, as the land is now in excellent 
condition for corn crops. 




462 


August ok thb Fabm. 


[August, 


live Stock* —Dairy cows do not as a rule yield well in 
August. Such as calve in this month produce about 10 per 
cent, less milk in their lactation period than similar animals 
that calve in October, although in some districts the difference 
may be less marked. This fact, however, is worthy of special 
considerMion when assessing the merits of different cows for 
breeding purposes. Autumn calvers are mostly dry in August; 
and the rapid decline in the yield of March calvers, which is 
very noticeable in this month, cannot be appreciably reduced 
by increasing the allowance of concentrates. Thus there is 
not as a rule much surplus milk in August; and, unless there 
are heifers coming into the herd, the daily output may fall 
below contract quantity. 

With the return of cooler nights and heavy dews, cattle 
become subject to a number of ailments about this time of 
the year. Dry cows have to be watched for symptoms of 
udder trouble, which if neglected may result in the loss of 
one or more quarters and sometimes in the death of the 
animal. Some forms of this trouble—mammitis—are undoubt¬ 
edly infectious, and the fluid drawn from affected quarters 
must be regarded as a danger to other cows. Young cattle 
may begin to cough as a result of infection with the husk 
worm. The desirability of immediate isolation and treatment 
in this disease is not sufficiently understood by stock owners : 
the solid excrement of husking beasts contains young husk 
worms, which, after a period of four to twelve days, may 
infect another beast that picks them up off the grass. 

The careful shepherd is constantly giving attention to the 
feet of his sheep, but he makes a special effort to get his flock 
sound in this respect before the more moist conditions of 
autumn set in. Besides, with ewes treatment is much more 
difficult to carry out after they become in lamb again. The 
term foot-rot is commonly applied to all kinds of foot affections 
in sheep ; more strictly it should refer only to the infectious 
kind of lameness, of wliich the first visible symptom (apart 
from lameness) is a sore between the toes, whereas non- 
infectious foot-rot commences at or near the under surface of 
the foot. On land that is known to be infected, it is a wise 
precaution to make the sheep walk periodically through an 
antiseptic foot bath, such as 5 per cent, copper sulphate. 
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MONTHLY NOTES ON FEEDING STUFFS 

E. T. Halnan, M.A., 

Animal Nutrition Institute, Cambridge University. 

Some Results of Research in America on Dairy Ciows during 
1924 and 1925. —In view of the extensive research on dairy 
science carried out in America, it may be useful to present in 
short and.succinct form the results of such research that are 
of immediate interest to dairy farmers, and the following 
notes are a brief statement of the work of commercial 
instructional interest carried out in America during 1924 and 
1925, and published in Dairy Scierwe. 

Protein for Milk Production. —In research carried out in 
1924 on the protein requirements of milk production, J. A. 
Fries and others made the interesting observation that a 
reduction in the protein fed led to a reduction in the milk 
flow. Owing to the capacity of the cow to draw on its protein 
reserves for milk production, such reduction may not be 
manifested to its full extent until some weeks after the reduction 
in food protein has taken place. The effect of increasing the 
protein supply, however, depends upon the physiological 
milk yielding capacity of the cow. In the case of a good yielding 
cow fed on poor diet the addition of protein will lead to an 
immediate increase, whereas in the case of a poor yielding 
cow no such increase will be obtained. In all cases the authors 
found that storage of protein occurred in the body of the cow. 
These results confirm the English practice of conditioning a 
cow by liberal feeding during gestation in preparation for the 
succeeding lactation period. 

Milk for Calves. —Work by McCandlish has shown that milk 
cannot be used indefinitely as a sole ration for calves, and 
that some bulky roughage such as lucerne hay is necessary 
for normal growth. Calves fed on milk alone eventually died. 

Yeast for Calves and Cows. —Eckles Williams and others, in 
an attempt to ascertain the effect of yeast feeding on growth 
of the calf, foimd that the addition of yeast to rations ordinarily 
fed to calves did not lead to increased growth during the 
period the calves were under observation, i.e., from three 
weeks to twenty-six weeks. Further work by the authors, 
published in 1925, showed that the feeding of yeast to lactating 
cows had no specific effect on milk production. In other 
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words, the value of yeast as a supplementary food for calves 
and cows depends entirely upon its protein and energy content, 
and bears no relation to its vitamin B content. 

Age of Maximum Milk Yield .—^Work by Ragsdale, 
Turner, and Clark show that the maximum production of 
milk is reached at the age of eight years in the case of the 
Holstein, Jersey, and Guernsey breeds, and at nine years in 
the case of the Ayrshire breed. 

Molasses for Dairy Cows .—^Paul S. Williams investigated 
the effect of the addition of cane molasses on the digestibility 
of dairy cow rations. Lindsey and Smith had previously found 
that addition of cane molasses dej)ressed the digestibility of a 
ration, while Patterson and Cutwater obtained contrary 
results. Williams, as the result of his experiments, obtained 
data which indicated no adverse effect on the digestibility of 
the ration, so far as fibre, carbohydrate, and fat was concerned, 
but did get a slight depression in the digestibility of the crude 
protein and the dry matter. This depression of digestibility 
was, however, much too slight to be of any significance in 
ordinary farming practice. 

Soy Beans .—Fairchild and Wilber, in an experiment designed 
to test the value of soy beans and soy bean oil meal as a 
protein supplement in dairy cow ration, came to the conclusion 
that soy bean oil meal was as valuable as linseed oil meal 
as a protein supplement, and that ground soy beans had a 
feeding value 2 to 3 per cent, higher than linseed oil meal for 
milk and fat production. 

Farm Values. —^The prices in respect of the feeding stuffs 


used as bases of comparison for the 

purposes 

of this month’s 

calculations, are as follows :— 

starch 

Protein 

Per ton 


equivalent equivalent 

£ a. 

Barley (imported) 

71 

6-2 

8 11 

Maize 

81 

6-8 

7 14 

Decorticated ground nut cake .. 

73 

410 

11 10 

„ cotton cake 

71 

340 

10 0 

Add 10s. per ton, in each case, for carriage, 

The cost per 


unit starch equivalent works out at 2*10 shillings, and per unit 
protein equivalent, 1*97 shillings. 

The table is issued as a guide to farmers respecting the 
feeding value of their crops in relation to current market 
prices. (The food values ” which it is recommended in the 
Report of tl^e Cominlttee on Rationing Dairy Cows should be 
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applied by Agrioultural Organisers and other advisers in connec¬ 
tion with advisory schemes on the rationing of dairy cows, are 
given in the November, 1925, issue of the Ministry’s Joubnal.) 

Farm Values. 


Crops 

Starch 

equivalent 

Protein 

equivalent 

h'ood value 
per ton, on 
farm 


Per cent. 

Per cent. 

£ B. 

Wheat 

72 

9*6 

8 10 

Oats 

60 

7-6 

7 1 

Barley. 

71 

6*2 

8 1 

Potatoes .. 

IS 

0*6 

1 19 

Swedes 

7 

0*7 

0 16 

Mangolds .. 

7 

0-4 

0 15 

Beans 

66 

20-0 

8 18 

Good meadow hay ,. .. 1 

31 

4*6 

3 14 

Good oat straw .. 

17 

0-9 

1 17 

Good clover hay .. 

32 

7-0 

4 1 

Vetch and oat silage 

13 

1-6 

1 10 

Barley straw 

19 

0-7 

2 1 

Wheat straw 

11 

0-1 

1 3 

Bean straw 

19 

1-7 

2 3 
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1 



Manu 


.. 

IT 

rice 






Price 

rial 

food 


per 

Price 

Pro. 

Desouftion 

1 Price per qr. 

per 

value 

value 

Starch 

unit 

per lb 

tein 




ton 

per 

per 

equiv 

. starcl 

starcl 

1 equiv. 





ton 

ton 

per 

equiv 

. equiv 



8. d. 

lb. 

£ 8. 

£ 8. 

£ 8. 

1001b 

8 

d. 

d. 

% 

Wheat, British. 

_ 

_ 

14 5 

0 16 

13 10 

72 

3 

9 

201 

9*6 

Barley, British feeding 

— 

— 

9 0 

0 12 

8 8 

71 

2 

4 

1*26 

6*2 

„ Canadian No. 4 Westorr 

l3I 3 

400 

8 16 

0 12 

8 3 

71 

2 

4 

1*26 

6*2 

„ American 

30 6 


8 10 

0 12 

7 18 

71 

2 

3 

1*20 

6*2 

„ Kussian 

30 0 


8 8 

0 12 

7 16 

71 

2 

2 

M6 

6*2 

Oats, English, white .. 


— 

10 7 

0 13 

9 14 

60 

3 

3 

1*74 

7*6 

„ „ black and grey 

— 

— 

10 0 

0 13 

9 7 

60 

3 

1 

1*66 

7*6 

„ Scotch, white 

— 


11 3 

0 13 

JO 10 

60 

3 

6 

1*87 

7*6 

„ Canadian No. 2 Western 

29 6 

320 

10 7 

0 13 

9 14 

60 

3 

3 

1*74 

7*0 

„ », No. 3 ., .. 

27 0 


9 8 

0 13 

8 15 

60 

o 

11 

1*66 

7*6 

„ „ feed 

26 6 


8 18 

0 13 

8 6 

60 

2 

9 

1*47 

7*6 

„ American. 

26 6 


8 18 

0 13 

8 6 

60 

2 

9 

1*47 

7C 

„ Argentine 

24 0 

„ 

8 8 

0 13 

7 16 

60 

2 

7 

1*38 

7*6 

„ Chilian 

24 6 


8 12 

0 1.3 

7 19 

60 

2 

8 

1.43 

7*6 

Maize, Argentine 

32 6 

480 

7 12 

0 12 

7 0 

81 

1 

9 

0*94 

6*8 

„ South African .. 

33 6 


7 17t 

0 12 

7 6 

81 

1 

9 

0*94 

6*8 

Beans, English winter.. 

— 

— 

11 0 

1 11 

9 9 

66 

2 

10 

1*62 

20*0 

Peas, „ dun .. 

— 

— 

11 10 

1 7 

10 3 

69 

2 

11 

1*56 

18*0 

„ „ maple.. 

Millers’ offals— 

— 

— 

12 0 

1 7 

10 1.3 

69 

3 

1 

1-65 

180 

Bran, British. 

— 


6 0 

1 6 

3 14 

42 

1 

9 

0-94 

10*0 

„ broad. 

— 

— 

G 2 

1 6 

4 J6 

42 

2 

3 

1*20 

10*0 

Middlings, fine, imported .. 

— 

_ 

7 5 

1 1 

6 4 

69 

1 

10 

0*98 

12*0 

„ coarse, British .. 

— 


6 0 

1 1 

4 19 

68 

1 

8 

0*89 

11*0 

Pollards, imported .. 

— 


6 10 

1 6 

4 4 

00 

1 

6 

0-76 

11*0 

Meal, barley. 

— 

— 

9 16 

0 12 

9 3 

71 

2 

7 

1*38 

6*2 

„ maize 

— 

— 

8 16 

0 12 

8 3 

81 

2 

0 

1*07 

6*8 

„ „ South African 

— 


8 0 

0 12 

7 8 

1 81 

1 

10 

0 98 

6*8 

„ „ germ 

— 

_ 

7 36 

0 18 

* 6 17 

86 

1 

7 

0-86 

10*0 

„ „ gluten feed 

— 1 

1 — 

8 7 

1 6 

7 1 

76 

1 

10 

0*98 

19*0 

„ locust bean 


1 — 

9 0 

0 9 

8 11 

71 

2 

5 

1*29 

3*6 

„ bean . 


— 

12 0 

J 11 

10 9 

66 

3 

2 

1*70 

200 

„ fish . 

— 

— 

17 16 

4 1 

13 14 

63 

5 

2 

2*77 

48*0 

Maize, cooked fiakod .. 

Linseed— 

— 1 

— 

10 10 

0 12 

9 18 

86 

2 

4 

1-26 

8*6 

„ oake, English, 12% oil 

— 

— 

12 2 

1 16 

10 0 

74 

0 

9 

1*47 

26*0 

» » 10% „ 

— 

— 

11 16 

1 16 

19 19 

74 

2 

8 

1*43 

26*0 

M »» »» 0% „ 

— 

— 

M iO 

1 16 

9 14 

74 

2 

7 

1-38 

26*0 

Soya bean „ 6% „ 

— 


11 10 

2 11 

8 19 

69 

2 

7 

1-38 

36*0 

Cottonseed cake,English,6^%,, 

— 

— 

6 0 

1 13 

4 7 

42 

2 

1 

M2 

170 

^ M Egyptian,6J% „ 

— 

— 

6 12 

1 13 

3 19 

42 

1 

11 

103 

17*0 

Decorticated cottonseed cake, 











« 7% oil 

Decorticated cottonseed meal, 

— 

— 

10 0 

2 11 

7 9 

71 

2 

1 

M2 

34*0 

< 7% oil 

— 

— ^ 

10 10 

2 11 

7 19 

74 

2 

2 

M6 

36*0 

Coconut cake, 6% oil.. 

— 

— 

8 10 

1 10 

7 0 

79 

1 

9 

0*94 

16*0 

Ground nut coke, C% oil 

— 

— 

7 10 

1 16 

6 16 

67 

2 

0 

1*07 

27*0 

Palm kernel cake, 6% oil 

— 

— 

6 10 

1 2 

6 8 

75 

1 

6 

0*76 

17*0 

» » *, meal, 6% oil 

— 

— 

7 0 

1 2 

6 18 

76 

1 

7 

0*86 

17*0 

»» »» »» meal, 2% ,, 

— 

— 

6 10 

1 3 

4 7 

71 

1 

3 

0*67 

17*0 

Feeding treacle. 

Browers’ grains, Dried ale .. 

— 

— 

6 12 

0 0 

0 3 

61 

2 

6 

1*29 

2*7 

— 

— 

6 7 

1 3 

6 4 

49 

2 

1 

M2 

13*0 

1 , tt H porter .. 

— 

— 

6 17 

1 3 

4 14 

49 

1 11 

1*03 

13*0 

„ „ Wet ale 

— 

— 

0 16 

0 9 

0 7 

15 

0 

6 

0*27 

4*8 

„ „ „ porter 

— 

— 

0 11 

0 9 

0 2 

16 

0 

2 

0-09 

4*8 

Malt culms . 

— 

— 

6 2 

1 13 

4 9 1 

43 

2 

1 

M2 

160 


t At Liverpool 

NOTl.—The prices quoted above represent the average prices at vriiich actual wholesale transactions have taken 
place In London, unless othenvise stated, and refer to the price ere mill or store. The prices were current at the end of 
»Tune and are, as a rule, considerably lower than the prices at local country markets, the difference being due to 
carriage and dealers' commission. Buyers can. however, easily compare the relative prices of the feeding stuffs on 
offer at their local market by the method of calculation used In these notes. Thus, suppose palm kernel cake is offered 
locally at £10 per ton, Its manurial value is £1 28. per ton. The food value i)er ton Is therefore £8 ISs. per ton. Dividing 
this figure by 75. the starch equivalent of palm kernel cake as given in the table, the cost per unit of starch equivalent 
is Ss. id. Dividing this again by 22*4, the number of pounds of starch equivalent in 1 unit, the cost per lb. of starch 
equivalent Is l'25d. A similar calculation will show the relative cost per lb. of starch equivalent of other feeding stuffs 
on the •aae iooa) market. From the remits of such calculations a buyer can determine which feeding stuff giyes him 
the beet value at the prioee quoted on his own market. The manurial value per ton figures are ealeuiated on tM basis 
of the following unit prices i K, 12s. 8d.; 8s. 8d.; K|0, 8s. Od, 
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PRICES OF ARTIFICIAL MANURES 


Non.—Unlees otherwise stated, prices are for not less than 2-ton lots f.o.r. in towns named, 
and are net cash for prompt delivcrF. 


Description 

Aven 

Etge price per ton 
ending July 

during w 
7. 

reek 

Bristol 

Hull 



Cost per 
unit at 
London 


£ 

8 . 

m 

8 

B 


£ 

s. 

8 . 

d. 

Nitrate of soda (N. 16J%) 

13 

10 

13 

H 

13 


12 

17 

16 

7 

„ lime (N. 13%) 


. 

12 

10 



12 

n 

19 

0 

Sulphate of ammonia— 










Neutral (N. 2M%) .. 

13 

!♦ 

13 

!♦ 

13 

1* 

13 

1* 

(N)12 

4 

Kainit (Pot. 14%) 

3 

2 

2 

15 

2 

17 

2 

16 

4 

0 

Potash salts (Pot. 30%) .. 

4 

17 





4 

10 

3 

0 

„ (Pot. 20%) .. 

3 

12 

3 

0 

3 

9 

3 

3 

3 

2 

Muriate of potash (Pot. 60-63^%) 

9 

10 

8 

2 

8 

13 

9 

7 

3 

6 

Sulphate „ (Pot. 48-61i%)l 

11 

10 

10 

5 

10 

16 

11 

6 

4 

5 

Basic slag (T.P. 38%) 

4 

o§ 


. 


. 


. 

. 


.. (T.P. 36%) .. 

3 

15§ 






. 

. 


„ (T.P. 340 / 0 ) .. 



. 

3 

e§ 

S 

138 

2 

1 

(T.P. 3 O 0 / 0 ) .. ..! 



2 

m 

3 

i§ 

3 

6§ 

2 

2 

„ (T.P. 280 / 0 ) .. 



2 

9§ 





. 


„ (T.P. 260/o) .. 



2 

4§ 





. 


(T.P. 240 / 0 ) .. 



2 

0§ 

2 

i§ 

2 

11§ 

2 

1 

Ground rook phosphate (T.P.68%) 

2 ' 

in 



2 

121 

0 

11 

Superphosphate (S.P. 35%) 

3 

6 


. 

3 

id 

3 

6 

1 

10 

„ (S.P. 330 / 0 ) 





3 

11 



.. 


„ (S.P. 300 / 0 ) 

3 

0 

2 ’ 

i? 

3 

7 

2 ' 

i8 

1 

11 

Bone meal (N. 3 io^, T.P. 46%) ,. 

8 

15 

8 

6 

8 

10 

7 

17 1 

,. 


Steamed bone flour (N. } %, 











T.P. 6 O. 660 / 0 ) 

6 

2t 

6 

lot 

6 

16 

5 

10 

,. 


Fish guano (N. 61%, T.P. 10 %),. 





8 

16 

• • 



Abbre'dations: Nitrogen; 8.P.—Soluble Phosphate ; T.P.—Total Phosphate : 

Pot.—Potash. 


* Delivered in 4-ton lota at purchaser’s nearest railway station, 
t Delivered (within a limited area) at purchaser's nearest railway station. 
t Delivered in the home counties. 

{ Bristol prices are carriage paid in the comities of Wilts, Somerset, Hants and Dorset, 
while in Gloucester and Berks the cost to purchasers will be 6s. per ton less. Hull prices 
include delivery to any station in Yorkshire, Liverpool to any station In Lancashire. 
London prices are for 4-ton lots delivered in the home counties. 

^ PlnenesB 80% through standard screen of 10,000 holes to the square inch. Price at London 
>r 4-ton lots f.o.r. at Northern London Stations, and at G.W.B. and S.R. London Stations 
the cost to puroliaaett is 56 b. per ton. 
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MISCELLANEOUS NOTES 

The National Institute of Agricultural Botany wishes to 
extend an invitation to parties of farmers, potato growers, 
and merchants, and agricultural advisory 
Ormskirk Potato and administrative officers, to visit the 
Trials, 1926 Potato Testing Station, Ormskirk, singly 
or in parties, on August 19 or 20, 1926, or 
if these dates are inconvenient, on any other week-day between 
August 9 and 21. Visitors will be able to see the official 
trials of some hundreds of new varieties of potatoes for 
immunity from wart disease. These trials are carried out at 
Ormskirk for the Ministry, which certifies the results. Other 
trials open to inspection include the Lord Derby Gold Medal 
Trials and Yield and Maturity Trials of the leading immune 
maincrop potatoes. There are also a large number of demon¬ 
stration plots of the chief varieties of British and foreign 
potatoes, together with those certified by the Ministry as 
immune in 1924 and 1925. 

Secretaries of branches of the National Farmers’ Union and 
others wishing to organise parties to see the trials should 
write to the Superintendent of Potato Trials, Potato Testing 
Station, Lathom, Ormskirk, Lancs., suggesting alternative 
dates. Individual visitors will be equally welcome, but they, 
too, should inform the Superintendent of the date of their 
visit not less than a week in advance. Ormskirk is conveniently 
reached by a frequent service of local trains from either 
Liverpool or Preston, and lunch may be obtained in the 
town. 


Following consultations with the Ministry of Agriculture, 
the National Farmers’ Union, local authorities, and other 
interests concerned, the Ministry of Health 
Hop-pickers’ has prepared a revised model series of 
Accommodation bye-laws regulating the accommodation of 
persons engaged in the picking of hops, 
fruit, and vegetables. Copies of these bye-laws have been sent 
to the local authorities in the counties of Kent, Hereford, 
Sussex, and Worcester, with a request that the Councils 
concerned should, without delay, consider the question of 
adopting them in time to come into force by the commence¬ 
ment of this year’s operations. For the present it is not 
proposed to take similar steps in other counties. The Ministry 
hopes that all farmers and other persons concerned in the 
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oultivation of hops will give their support to the efforts which 
are being made to improve the housing conditions of the 
pickers. It is felt that the revised model bye-laws, while 
constituting a step in the right direction, should not prove 
unduly onerous to the industry. 

The following is a copy of the Model Bye-laws as drawn up 
by the Ministry of Health :— 

Every person who for persons engaged in hop-picking or in the 
picking of fruit and vegetables provides any lodging not ordinarily 
occupied for human habitation, shall comply with the following 
rules :— 

(i) He shall, before erecting a new lodging, give to the Council in 
writing at least twenty-eight day8^ notice of his intention so to erect it. 

(ii) He shall, before a lodging is used in any year after the year in 
which it was erected, give to the Council at least three days^ notice of 
his intention so to use it. 

(iii) He shall cause the lodging to be so constructed and maintained 
that it may be clean, dry, and weatherproof at all times when so used. 

(iv) He shall not cause the lodging to bo used unless its site is 
reasonably free from damp at such times as it is to be so used. 

(v) When a new lodging is erected he shall provide in front of it 
(or, where lodgings are constructed as a block, in front of each such 
block) an open space free from any erection and exclusively belonging 
to or used with the lodging or block which shall extend 

(а) to a distance of fifteen feet if lodgings or blocks are not erected 
face to face, 

(б) to a distance of twenty feet between lodgings or blocks erected 
face to face. 

(vi) When a new lodging is erected he shall so place it that there 
is not behind it any obstruction so near as to interfere with the access 
of air and light. 

(vii) He shall cause the lodging to be provided with proper and 
sufficient means of ventilation and lighting by natural light. 

*(viii) He shall not cause to be received into the lodging or into 
any room therein at any one time for sleeping a greater number of 
persons than will allow eighteen square feet at the least of available 
floor space, in respect of each person employed or forming one of the 
family of a person employed by him. 

For the purpose of this rule two children under twelve years of age 
shall be counted as one person. 

(ix) He shall 

(a) cause every room or part of the lodging, which may be intended 
to be used for sleeping by adult persons of different sexes, to be 
divided into compartments in such a manner that every com¬ 
partment shall be properly separated from every other com¬ 
partment by a suitable screen or partition of such material, 
construction, and size as to secure adequate privacy to the 
occupant or occupants of the compartment when so used ; 

* It is suggested that in connection with this hyedaw Local Authorities 
should print placards with spaces left blank for the figures. These placards 
could he given to the farmers with a suggestion theU, in order to prevent contra¬ 
ventions of the bye-laws, and in their own interest, they should be put up in the huts. 
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(6) not canBO any compartment to be appropriated for the use of 
adult persons of different sexes. 

Provided that this rule shall not be deemed to prohibit the appro¬ 
priation of a compartment for the exclusive use of a single family 
comprising the following persons or any of them, that is to say, a 
husband and his wife and their children not exceeding the age of 
fourteen years. 

For the purpose of this rule “ adult person ” means a person 
exceeding the age of twelve years, 

(x) He shall provide, in a safe and suitable position in, or in 
connection with, or adjacent to each lodging or block of lodgings, 
a suitable cooking-hoiise, or other place, properly covered or sheltered, 
in which fires may be safely and readily lighted, and food may be 
properly cooked, and clothes and other articles may be properly dried. 

He shall cause the cooking-house or place to be so constructed 
that for every fifteen persons allowed by rule (viii) of this bye-law to 
be received in the lodging or block of lodgings a separate fireplace or 
separate accommodation for the cooking of food and the drying of 
clothes and other articles may be provided. 

(xi) He shall (where it is not otherwise readily available) provide in 
or upon or in connection with the lodging, or in some suitable place 
readily accessible therefrom, such a supply of good and wholesome 
water €is will, at all times, suffice for the reasonable requirements, 
whether for drinlting, cooking, or washing, of the several persons 
received into the lodging. 

(xii) He shall provide for every person received into the lodging a 
sufficient supply of clean, dry straw, or other clean, dry, and suitable 
bedding, which if it be straw or other similar bedding shall not have 
been previously used, and shall renew it from time to time as may be 
reasonably necessary. 

(xiii) Ho shall cause every j)art of the interior of the lodging, anti 
of any cooking-house, privy, or other premises in connection therewith, 
to be thoroughly cleansed immediately before any person shall be 
received in the lodging. 

He shall cause the walls and ceilings of every room constructed of 
brick, stone, iron, concrete, wood, earth, or plaster to be well and 
sufficiently lime-washed or treated with some other form of 
disinfectant once in every year not more than two months before occupation, 

(xiv) He shall cause all accumulations or deposits of refuse, filth or 
any offensive or noxious matter to be removed daily from the lodging 
and from the land immediately surroimding or adjoining it. 

(xv) He shall provide, in a suitable position in connection with 
every lodging or with every group of lodgings, water-closets, earth-closets 
or privies properly constructed (and, in the case of earth closets and 
privies, of sufficient depth) for the separate use of each sex, and a not 
less number than one for every twenty persons (including children) 
lodged. The water-closets, earth-closets, or privies shall be marked 
MEN and WOMEN AND CHILDREN respectively, and those marked 
MEN shall be at a reasonable distance from those marked WOMEN 
AND CHILDREN. 

He shall cause the contents of earth-closets or privies to be covered 
once each day with dry earth or other suitable absorbent material and 
removed when necessary. He shall cause the contents of movable 
receptacles used for such pui’poses to be removed daily. 
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The Ministry is informed that the Colonial Office intend to 
award sixteen to eighteen post-graduate scholarships in 
agriculture and agricultural science 
Agricultural annually for a number of years, provided 
Scholarships for that a sufficient number of suitable 
the Colonies candidates present themselves. The 
object of the scholarships is to create a 
pool of properly qualified men from which vacancies in the 
Colonial Agricultural Departments can be filled. If applying 
for a science research or specialist scholarship, candidates 
should hold an honours degree in pure science of a standard 
not lower than Part II of the Cambridge Natural Sciences 
Tripos. If they apply for a general agricultural scholarship, 
however, candidates should be possessed of a degree or diploma 
in agriculture or natural sciences (of which botany must be 
one) which has entailed not less than a three-years’ course of 
study at a university or an agricultural college. Candidates 
may apply before taking their final examinations. 

A scholarshij) will usually be tenable for two years, the first 
being spent in this country and the second at the Imperial 
College of Tropical Agriculture, Trinidad, or at some similar 
institution abroad ; but scholarships for one year only may 
be granted at the discretion of the Secretary of State. 

The money value of each scholarship is £250 per annum, 
from which the fees of training institutions must be paid. 
Passage expenses overseas are, however, provided in addition, 
and also the cost of any travelling, if required, whilst abroad. 
The scholarships do not carry with them any guarantee of 
subsequent appointment to colonial services, but it is expected 
that most of the scholars will be offered such appointments on 
the conclusion of their training, provided that their work and 
conduct have been satisfactory. 

Fuller particulars can be obtained from the Private Secretary 
(Appointments), Colonial Office, 38 Old Queen Street, S.W. 1. 
The selection is made annually in the summer and the lists 
for this year are closed. 

* He :je >1* 

A TIMELY warning to farmers and others is provided by 
the case of a pig-keeper who was recently prosecuted and 
fined £15 and 10s. costs for failing to 
Foot*and-*Mouth observe the conditions of the Foot-and- 
Disease and Mouth Disease (Pacldng Materials) Order, 
Packing Materials 1925. This Order requires that no hay 
or straw used for packing materials, 
whether for imported goods or not, shall be brought into 
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contact with any animal in Great Britain. Nor may hay or 
straw packing be removed from any premises unless used 
again as packing, or it is taken away to be destroyed or to be 
returned to the sender. Trees, shrubs, plants, or other horti¬ 
cultural products packed in hay or straw may not be exposed 
for sale or stored on premises at the same time as animals 
are being sold there. In addition, any material used as a 
wrapping for carcasses or meat i)roducts may not be brought 
into contact with any animal in Great Britain until it has been 
thoroughly sterilised by boiling, or by some other effective 
method. Boxes, crates, baskets, and other receptacles which 
have been used for the carriage of meat offals, carcasses, or 
meat products are not allowed to be brought into contact 
with any animal in this country. 

In the case of the pig-keeper mentioned, he had allowed 
the wrappings from imported meat to come into contact 
with his own stock. 

iH * * Hs H: 

The Council of the National Institute of Agricultural 
Botany have awarded the Snell Memorial Medal for the year 
1925 to Redcliffe N. Salaman, J.P., M.D., 
The Snell M.A., for the last seven years Chairman 
Memorial of the Potato Synonym Committee. The 
Medal, 1925 medal is given annually to mark distin¬ 
guished work in tlie sphere of potato 
husbandry, and it has been awarded to Dr. Salaman in 
recognition of his services in the study of the problems 
connected with the breeding and the diseases of potatoes. 
His principal work has been in the direction of the genctical 
analysis of the characters of the potato, and he has paid 
particular attention to studies of yield and of resistance to 
virus diseases. The medal will be presented to Dr. Salaman 
at the public inspection of the trials at the Potato Testing 
Station, Ormskirk, on August 19. 

Sl« 

Thebb was a further fall during June in the general level 
of the prices of agricultural produce, the 
The Aglicoltnial index number being 48 per cent, above 
Index Nomber 1911-13 against 60 per cent, in May. The 
figure for June is lower than in any 
previous month since the war, but on three occasions in the 
last three years the index number has been only 1 point 
higher than that of last month. 
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In the following table are shown the percentage increases 
as compared with pre-war prices each month since January, 
1921 


Percentage Increase compared with the 
average of the corresponding month in 
191M3 


Month 


1921 

1922 

1923 

1924 

1925 

1926 

January 


180 

71 

67 

60 

71 

68 

February 


164 

76 

63 

61 

69 

53 

March .. 


146 

73 

59 

67 

66 

49 

April .. 


146 

66 

54 

63 

69 

62 

May 


115 

69 

54 

67 

57 

50 

June .. 


105 

64 

49 

66 

63 

48 

July .. 


103 

67 

60 

53 

49 

— 

August 


122 

68 

62 

67 

54 

— 

September 


113 

69 

52 

61 

55 

— 

October 


82 

61 

60 

66 

53 

— 

November 


74 

63 

61 

66 

54 

— 

December 


71 

61 

65 

65 

64 

— 


hive Stock .—Fat cattle became rather cheaper during June 
and were only 40 per cent, above the pre-war price, as compared 
with 50 per cent, in June, 1925. Prices of fat sheep also 
declined, but as a reduction usually takes place in June the 
index number was practically unchanged at 66 per cent, 
above 1911-13. The index figures for fat pigs were also practi¬ 
cally unaltered, although the average prices declined by 3d. 
and 4d. per stone for porkers and baconers respectively. Fat 
sheep continue much cheaper and fat pigs dearer than a year 
ago. Pigs are relatively dearer at present than any other 
class of agricultural produce. The trade for dairy cattle has 
been rather better for a few weeks and the decline in prices 
has been checked, but, at only 38 per cent, above pre-war, 
cows are comparatively cheap. Store cattle are even cheaper, 
the average price during June being only 28 per cent, above 
1911-13, which compares with 43 per cent, in June, 1925. 
The demand for store sheep improved during June and the 
prices realised were 71 per cent, above pre-war, whilst the 
trade for store pigs has been very keen and prices advanced 
to an even higher level than previously, the index number 
being 134 per cent, above 1911-13. The demand for pigs has 
been strengthened by the embargo on imports of fresh meat 
from the Continent. 


Orain, —^There has been little British wheat on the market 
during June and prices have tended to harden, so that the 
index number advanced by 4 points to 71 per cent, above the 
basic price. Barley has become cheaper, the average price 
during June being 9s. per cwt., but oats have been very steady 
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at slightly under 10s. per cwt., the index numbers being only 
21 per cent, and 31 per cent, respectively above 1911-13. 
Barley and oats were cheaper than a year earlier, but wheat 
made better prices than in June, 1925. 

Dairy and Poultry Produce .—^There was no change in the 
contract prices for milk during June. Butter declined by 
id. per lb., but, as the fall was relatively rather less than in 
the basic years, the index number advanced by 2 points to 
54 per cent, above 1911-13. Cheese also became cheaper, but 
Cheddar cheese sold wholesale at 80 per cent, above the 
pre-war price. Prices of butter and cheese were very similar 
to a year earlier, the former being slightly cheaper and the 
latter a trifle dearer. Eggs did not show the usual seasonal 
advance in June, in fact they averaged Jd. per dozen less 
than in April or May, and, as a result, the index number 
declined by 12 points to only 26 per cent, above the basic 
price. Last year there was an advance of l|d. per dozen in 
June, and, as compared with June last year, prices were 
about 2fd. per dozen lower. 

Other Commodities .—^Prices of old potatoes declined at the 
end of May, and during June they were slightly below the 
pre-war price, and about 50 per cent, cheaper than a year 
earlier. Cabbage and cauliflowers, though rather cheaper than 
in May, were comparatively dear, as compared with pre-war, 
the former selling at double and the latter at more than double 
the pre-war price. Hay prices were slightly lower on the 
month, but the index figure was unchanged at 9 per cent, 
above 1911-13. 

Index numbers of different commodities during recent months 
and in June, 1924 and 1925, are shown on the opposite page. 

The general index numbers of the prices of agricultural 
produce given in the first table in this article differ 
slightly from those appearing in previous issues of this 
Journal. A difficulty in connection with the monthly 
index numbers arises in the case of a few commodities which 
are not sold at all seasons of the year, such as fruit, vegetables, 
wool and hops. Hitherto fruit and vegetables have been taken 
into account in calculating the monthly index numbers in 
those months only when they were on sale, but no account has 
been taken of wool and hops. The inclusion of fruit and 
vegetables in some months has had a tendency to disturb 
comparison between one month and another, and it has 
been decided to omit these in calculating the monthly general 
index numbers. Wool prices, however, will be included, 
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Percentage Increase as compared with the Average 
Prices ruling in the corresponding months of 
191M3 


Commodity 

1924 

1926 

1926 

Juno 

June 

Mar. 

April 

May 

June 

Wheat 

42 

62 

65 

67 

67 

71 

Barley 

48 

38 

14 

18 

22 

21 

Oats 

32 

38 

26 

26 

30 

31 

Fat cattle 

56 

60 

43 

39 

43 

40 

Fat sheep 

93 

93 

62 

69 

67 

66 

Bacon pigs 

29 

64 

86 

82 

88 

87 

Pork pigs .. 

33 

63 

89 

84 

90 

90 

Dairy cows 

69 

47 

37 

39 

36 

38 

Store cattle 

47 

43 

31 

31 

29 

28 

Store sheep 

1 121 

116 

61 

60 

66 

71 

Store pigs 

1 32 

66 

115 

119 

122 

134 

Eggs . 

43 

52 

41 

48 

38 

26 

Poultry 

93 

61 

60 

46 

61 

70 

Milk . 

60 

65 

72 

95 

60 

60 

Butter 

43 

67 

46 

49 

62 

64 

Cheese 

83 

78 

77 

77 

83 

80 

Potatoes. 

174 

76 

31 

7 

15 

-6* 

Hay 

! 3 

3 

1 6 

5 

9 

1 9 


* Decrease. 


nominal piices based on the movements in wool prices at 
Bradford being used in those months when wool sales are not 
taking place throughout the country. The index numbers for 
each month back to January, 1921, have been recalculated on 
this basis and are given above. A fuller explanation of these 
changes will be found in Part III of the Agricultural Statistics 
for 1925 which will be published in a few days. 


Minimum Wages for Harvest Work, —Eleven of the Agricultural 
Wages Committees have fixed special mininiiim rates of wages for 
employment on this year’s corn harvest, and one other Committee 
has given notice of a proposal to fix such rates. Brief particulars of the 
rates for adult workers are given below, and copies of the Orders of 
the Agricultural Wages Board containing full details, including the 
rates foi* younger workers, can be obtained from the Ministry. The 
other thirty-five Agricultural Wages Committees have not fixed 
special rates for the purpose, and consequently, so far as the Agri¬ 
cultural Wages (Regulation) Act is concerned, employment on the 
com haivest in those areas will be payable simply at not less than the 
ordinary minimum and overtime rates. 

Orders Made 

Catnhridgeahire and Isle of Ely .—^Male workers, twenty-one years and 
over, minimum rate of 60s. for sixty-four hours per week (excluding 
Sunday) with overtime at lljd. per hour for all employinent on 
Sunday and in excess of sixty-four hours per week. Female 
workers, eighteen years and over, 8d. per hour for all emjfioyment 
on harvest work. 
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Derbyshire, —^Male workers, twenty>one and over, special overtime 
rate of 9d. per hour. 

Devon, —^Male workers, twenty-one j^ears and over, special overtime 
rate of lOd. per hour. 

Dorset, —^Male workers,twenty-one years and over, special overtime 
rate of lOd. per hour. 

Essex, —^Male workers, twenty-one years and over, employed on farms 
comprising more than sixty acres of corn and who work the full 
liarvest period, a bonus of not less than £5 5s. Od. shall be payable 
to cover all overtime emplojrment. Male workers of twenty-one 
years and over employed on farms comprising sixty acres of com 
or less, lOj^d. per hour for all employment on harvest work. 
Female workers, twenty-one yeara and over, 7Jd. per houi* for all 
employment on haivest work. 

Hampshire and Isle of Wight. —^Male woikers, twenty-one years and 
over, special overtime rate of 9d. per hour. 

Hertfordshire, —Special minimiim rates of 10Jd. per hour for male 
workers of twenty-one years and over, and of 7Jd. per hour for 
female workers of twenty-one years and over, for all emplo 5 nment 
on heu’vest work. 

Norfolk, —^Malo Workers, twenty-one years and ovei,who work the 
full twenty-four days or the full harvest period, an inclusive sum 
of £11 to cover all time spent on the harvest. For male workers 
who do not work the full period the ordinary minimum rate of 
30s. for a week of fifty hours with overtime payment at 9Jd. per 
hour. 

Somerset, —^Male workers, twenty-one years and over, special over¬ 
time rate of lOd. per hour. 

Wiltshire, —^Male workers, twenty-one years and over, special over¬ 
time rate of 9d. per hour. 

Yorkshire^ East Riding, —Special overtime rates. Male workers, 
twenty-one years and over, not boarded and lodged by their employer. 
Is. 3d. per hour ; special clevises boarded and lodged by their employej‘, 
Is. per hour ; female workers, sixteen years and over, lid. per hour. 

Notice of Pboposai# 

The Suffolk Agricultural Wages Committee have given notice of a 
proposal to fix special overtime rates for male workers employed on the 
com harvest, the rate for workers of twenty-one years and over being 
Is. 4d. per hour. The proposal contains a provision guaranteeing to 
regular workers payment for seventy-five hours at the special rates. 

An Order putting the proposed rates into operation cannot be 
made until after Jxily 31 when the period allowed for objections expires. 


Farm Workers* Minimum Wages. —A Meeting of the Agricultural 
Wa^s Board was held on July 13 at 7 Whitehall Place, S.W. 1, the 
Chairman, Lord Kenyon, presiding. 

The Board considered notifications from Agricultural Wages Com¬ 
mittees of resolutions fix ing minimum and overtime rates of wages, 
and proceeded to make the following Orders carrying out the Com¬ 
mittees* decisions. 

Lancashire, —^An Order to come into operation on July 19 varying 
the overtime rates of wages for male workers, the rate in the case 
of workers aged twenty-one years and over being reduced from 
Is. to lid. per hour. 

Cambridgeshire and Isle of Ely, —^An Order to come into operation on 
July 19, fixing special minimiun rates of wages for employment 
on this year*s com harvest, the rate in the case of male workers, 
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aged twenty-one years and over, being 60s. per week of sixty-four 
hours (excluding Sunday), and in that of female workers of eighteen 
years of age and over 8d. per hour. 

Essex .—^An Order to come into operation on July 19 Rxing special 
minimum rates of wages for employment on this year’s corn 
harvest. The Order provides that all male workers employed 
throughout the harvest on farms comprising over sixty acres of 
com shall be paid the ordinary minimum weekly rates, plus a 
bonus on the completion of harvest in the case of workers aged 
twenty-one years and over of £6 6s. In the case of male workers 
on such farms not employed fully on the harvest only a pro¬ 
portionate part of the bonus is payable. On farms comprising 
sixty acres or less of com, male workers are to be paid at special 
hourly rates for all employment on the harvest, the rate in the case 
of workers aged twenty-one years and over being lOJd. per hour. 
In the case of female workers all employment on the corn harvest 
is to be paid for at special hourly rates, the rate for workers aged 
twenty-one years and over being 7Jd. per hour. 

WiUshire ,—An Order to come into operation on July 19 fixing 
special rates of wages for male workers for overtime employment 
on the corn harvest, the rate in the case of workers aged twenty- 
one years and over being 9d. per hour. 

Copies of the Orders in full can bo obtained on application to the 
Secretary of the Agricultural Wages Board. 


Enforcement of the Minimum Rates of Wages. -During the month 
ending duly 15 legal jiroceedings wore instituted against six employers 
for failure to pay tlie minimum and overtime rates of wages fixed by 
the Orders of the Agricultural Wages Board for workers employed in 
agriculture. Particulars of the cases are as follows :— 








No. of 






Arrears 

workers 

County 

(/ourt 

Fines 


Costs 

ordered to 

con- 


£ s. d. 

£ 

s. d. 

be paid 
£ 8. d. 

cenied 


Northaiits . 

. Kettering 

.200 


— 

8 19 9 

1 

Kent 

. Seabrook 

.10 0 


— 

13 16 4 

1 

Somerset 

. Shepton Mallet 10 0 

0 

10 0 

9 1 4 

1 

Wilts 

. Chippenham,. 

.200 


— 

6 0 0 

1 

Isle of Wight Newport 

. — 

5 

6 0 

23 3 0 

1 

Somerset 

. Glastonbury 

♦ _ 


— 

♦ ^ 

() 


* Conviction recorded, arrears to be agreed. 

Two employers were also proceeded against at Haverhill (SufEolk) 
and Tonbridge (Kent) under Section 9 (3b) of the Agricultural Wages 
(Regulation) Act, 1924, for refusing to give information lawfully 
required by the Inspectors concerned. In the first case the employer 
was fined £6 and £2 2s. Od. costs, and in the second case a fine of £20 
was inflicted. 


Export of Plants to Denmark. —Reflations have recently been made 
by the Danish Government under which plants imported into Denma-rk 
must be accompanied by a certificate from the Plant Inspection Seivice 
of the country of origin, stating that they were grown in a locality free 
from infection with Wart Disease of Potatoes and situated at least 
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ten kilometres from any place where Wart Disease has occurred 
during the past ten years. 

The Danish Government has, however, agreed to grant individual 
exemptions from the regulations in cases where the above-mentioned 
certificate cannot be issued, on condition that each consignment of 
plants is accompanied by a certifi(;ate from the Ministry of Agriculture 
and Fisheries indicating the distance between the place whore the 
plants were grown and the nearest case of Wart Disease. Precise 
information as to the quantity and quality of the plants to be sent 
from the place in question must be given. 

Nurserymen and others who desire to send plants to Denmark 
should first ascertain from the Ministry which form of certificate can 
bo issued, as the importer will be obliged to submit to the Ministry of 
Agriculture at Copenhagen a request for the admission of plants grown 
wdthin ten kilometres from an outbreak of Wart Disease. 


Trials o! Tar-Distillate Washes.” —^In the article upon this subject, 
published in last month’s (July) issue of this Jottrnai., the name of 
“ Mortegg ” was inadvertently omitted from the list of proprietary 
washes mentioned, in paragraph 1 on page 333, as having given, at 
6 per cent, concentration, satisfactory control of aphis on plums. 
The “ Egg-killing Winter Wash,” advei'tisod by Messrs. George Monro, 
Ltd., in the same issue, was not one of the proprietary washes employed 
in the trials to which this article referred. 


Foot-and-Mouth Disease. — Twenty further outbreaks of foot-and- 
mouth disease have occurred since the issue of the July number of this 
JomiNAL, eleven of which have occuri’od in the Lanarkshire area pre¬ 
viously referred to. Now centres of disease have also been established, 
by confirmation of the disemso at Coppeuhall, Crewe, Cheshire, on 
June 22 ; at Elmstoad, Colchester, on June 25 ; and at Kinvor, Staffs, 
on July 7. In the case of the last two mentioned outbreaks, no develop¬ 
ments have taken place ; but in the Cheshire area, six other outbreaks 
have been confirmed since the original case. In all, there have been 
111 outbreaks from January 1, 1926, involving 20 counties. 

SK S): }|( 

NOTICES OF BOOKS 

The British Goat Society’s Year Book for 1926. (Compiled and issued by 
the Honorary Secretarj^ Thomas W. Palmer, 10 Lloyd’s Avenue, 
E.C. 3. 164 pp. Price Is, 6d.) 

The sixth issue of this annual shows improvement even over the 
high standard set by its editor in previous years, and should be obtained 
by all goat keepers. In addition to information regarding the various 
activities of the Society, there are over 50 remarkably good illustrations, 
among which may be mentioned a photograph of Didgemere Dream, 
whose recorded milk yield with its first kid, during 130 daysending 
October 1, 1925, totalled 2,008 lb. 9 oz. It may be mentioned that at the 
Chester Royal Show last year this animal yielded 17 lb. 8 oz. of milk in 
one day, Le. about 7 quarts, with butter-fat content of 3.91 to 4 per 
cent.—a remarkable proof of the milk-producing capabilities of the 
goat. Space precludes mention of more than a few of the interesting 
and informative articles contained in this Year Book. Dr. G. H. T. 
Stovin contributes a chapter on “ Goats’ Milk and its Value as a Food ” 
for infants and invalids : Dr. R. Stenhouse Williams emphasises the 
importance of hygiene in “The Handling of Goats’ Milk”; while 
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significant analyses are given in “ Milking and the Composition of Milk,” 
by S. J. Watson, M.Sc. A review of recent “ Research in Goat Breeding,” 
by A. D. Buchanan Smith, describes briefiy results achieved by the 
i^imal Breeding Research Department in Edinburgh in some in¬ 
vestigations which will, it is hoped, eventually prove of great practical 
value to goat breeders. Dr. S. A. Asdell writes on “ The Breeding 
Season,” and Mr. J. A. Caseby explains a method of artificial “ Kid 
Rearing ” by means of a mechanical “ foster mother.” Goat keepers 
have their own goat house problem, concerning which Miss C. 
Scaramanga supplies some suggestions. An interesting account of 
“ Goats in Egypt ” from the pen of a former veterinary inspector to the 
Egyptian Ministry of Agriculture, and descriptions of the goat in¬ 
dustry in Australia, Canada, and other parts of the Empire, are also 
included in the volume, which will repay study by those who are in 
interested in the care and management of goats. 

Norwegian Agriculture. By O. T. Bjanes, Director-General of Agricul¬ 
ture. (Oslo. J. W. Cappelens.) 

Norway has an area of just under 125,000 square miles, most of which, 
as Kipling remarked in another connection, “stand on end by reason 
of the nature of the country.” This characteristic, and a position 
astride the Arctic Circle, largely determine the scope and character of 
Norway’s agriculture. Of the total area, some 70 per cent, is momi- 
tainous and unproductive, 22 per cent, forest, and only about SJ per 
cent, (approximately 1,675,500 acres) is imder cultivation. Of this 
cultivated land, 639,000 acres are arable, the remainder being “ artificial 
meadow,” presumably temporary and permanent pasture, as an 
additional 681,000 acres are classified ns “ natural meadow.” About a 
quarter of the forest area, too, is interspersed with rough pasture 
whi(ih, although often far away from farms, is used for summer grazing. 

The predominance of pasture naturally indicates stock raising as the 
chief activity of the Norwegian farmer, the fodder crops and the bulk 
of the cereals raised being used for feeding livestock which, in most 
parts of the country must be stall-fed from September or October to 
Juno. A considerable portion of Mr. Bjanes’ book js, consequently, 
devoted to descriptions of the hardy native breeds of horses, cattle, 
sheep, pigs, and goats, with details of the State schemes for improving 
the breeding of horses and cattle. The last-named are kept mainly for 
dairying purposes, and present efforts, generally speaking, are being 
directed towards reducing the number of different breeds. 

Another section of the work is dovotetl to the system of agricultural 
education and a third to Forestry. About 880,000 people, or something 
over 33 per cent, of the total population, are connected with agriculture 
and forestry ; and the Norw^egian farmers, with few exceptions, are 
the owmers of their land. Loss than half the 248,000 separately registered 
holdings, however, can properly bo called farms, the average area of 
cultivated land on all holdings being only about 7 acres. Over 92 per 
cent, of these holdings have less than 25 acres of cultivated land and 
only 26 farms in the whole coimtrj^ have more than 247 acres of arable 
and “ artificial meadow ” land. Most farmers, however, possess more or 
less large stretches of forest, grassland or moimtain pasture which 
contribute considerably to the yield of the farm and often provide 
the main part of the farmer’s income. Naturally, the latitude confines 
farm work to a short season, which extends from April or May until 
the end of October ; work is done at high pressure, wdth no thought of 
an 8-hour day for either the farmer or his people, and very extensive 
use is made of labour-saving implements and machinery. 

In horticulture, Norway is largely self-supporting both in the matter 
of fruit and vegetables, and “ for the benefit of foreigners seeking 
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information on the subject/’ Mr. Bjanes has given, with the authority 
of his official position, a clear and cogent survey of Norway’s agricultural 
industry, pursued under difficult conditions and in the face of adverse 
climatic influences. The book, which is printed in English, is well ai^d 
liberally illustrated. 

The Principles and Practice of Horticulture. By A. S. Galt. (Cambridge 
University Tutorial Press. Price 3s. 6d. net.) 

In attempting to set out the principles and practice of horticulture 
in a little book of 240 pages, the author has set himself a big task. 
Horticulture began almost at the beginning of time, and has been 
practised through the ages, but only recently have the principles 
attracted the attention of scientific researchers. The old-time practices 
are now undergoing critical examination at the research institutions 
throughout the world, and the writer in his little book briefly touches 
on the results of a number of such inquiries. Horticulture is concerned 
with the production of certain classes of plants, and the writer was 
wise in including chapters on soil, its make up, lime requirements, 
water holding capacity, and methods of drainage. The measure of 
the fertility of a soil is defined as its power to carry crops, and it is 
explained that fertility is satisfactory only when the three groups of 
factors—the chemical, physical, and biological—are brought nicely to 
balance. This little chapter on the meaning of soil fertility is well 
presented and paves the way for a readier appreciation of those that 
follow, on the principles of manuring and cultivation, in which sound 
advice is given. 

Rotation in cropping has never weighed heavily with the majority 
of amateur gardeners, yet we must agree that the code of rules laid 
down by the writer for the rotation of dissimilar crops, should be 
observed. 

The information on the practical growing of both vegetables and 
fruit is very general. It is sufficient to catch the interest of the 
horticultural student, but the instructions as to the selection of 
varieties, their cultivation and time of sowing, are far too vague to 
permit of use for gardening work. This lack of detail in practical 
work is perhaps its chief defect. 

Fruit growing occupies but a small place in the book, and the 
information given is of a general kind. The writer sees a use for the 
dwarfing apple stocks in that they will produce a small tree without 
much mstrictive root and top pruning. Apparently the author’s ideas 
of pruning, as the result of recent research work, are undergoing a 
change, for first, he outlines the old ideas as to the objects of pruning, 
i.c., (1) to make and shape the tree, (2) to keep it within certain 
prescribed limits, (3) to conserve, control, and direct its energies, and 
(4) to promote fruitfulness ; and then he proceeds to show that the 
making of wounds must have a weakening effect on the tree, from 
which it follows that the fewer and smaller the wounds the less the 
tax upon the tree as the result of the healing-up process. It is argued 
that young apples may with safety be hard pruned, whereas old 
apple trees would, and do, lesent it. At the best the author regards 
pruning as a necessary evil. 

The little book has evidently been written as a manual for students 
attending horticultural courses, for which purpose it is well suited ; 
but in no sense can it bo used as a gardening guide by amateurs, or 
as a reference book for practical work. H.V.T. 
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NOTES FOR THE MONTH 

The Minister of Agriculture and Fisheries appointed in 
January last a committee, consisting of Sir Robert Robertson 
(Chairman), Sir Joseph Petanel and Mr. 

Alcohol from W. A. S. Calder, to consider ten technical 
Sugar Beet questions involved in the manufacture of 
alcohol from sugar beet for power purposes, 
and to report upon :— 

(а) tVie pro>)ablo cost of production of alcohol from sugar beet 
at a given price per ton ; 

(б) the value of alcohol for power purposes as compared with 
petrol and benzol and the comy)arative price at which it could bo 
sold in (‘ompetition with these fuels ; 

(c) the quantity of alcohol that should be regaided as equivalent 
to 1 cwt. of sugar, should the Government decide to accord some 
assistance to the industry ; 

(d) the prospects of alcohol production by synthetic processes. 

The Committee’s report* has now been published, and the 
following is a summary of its findings:— 

(а) —^(1) The cost of raw 'tnaterial, referred to a gallon of alcohol, 
after allowing for the value of residual products, should be 
be taken as 5 per cent, of the price per ton of beet. 

(2) Manufacturing cost, t.e., the total cost of conversion 
should be put at the rate of 9d. per gallon. 

Thus, with sugar beet at £1 and £2 per ton respectively, the 
cost per gallon of 95 per cent, alcohol net naked at works 
would be Is. 9d. and 2s. 9d. respectively. 

(3) In addition, there are costs due to denaturation, 
packages, transport and selling charges. 

(б) For use in internal combustion engines of present design, 
one gallon of 96 per cent, alcohol is equivalent to less than three- 
quarters of a gallon of petrol. It is possible that if the situation is 
^Ifully handled from the commercial point of view, a market for 
a moderate quantity of fuel alcohol at approximately the same 
price as petrol might be secured. 

(c) The theoretical yield of 96 per cent, alcohol from 1 cwt. of 
sucrose is eight gallons. Of this 86 per cent, can be obtained in 
good practice, so that the practical yield would be 6*8 gallons of 
96 per cent, alcohol from 1 cwt. of sucrose. 

* To be obtained from H.M. Stationery Ot6oe, Adastral House, Kingsway, 
London, W.C. 2, price 6d. net. 
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((2) The present position with regard to the production of alcohol 
by synthetic processes is obscure, but the effect of the development 
of such processes would imdoubtedly be to exercise a restraining 
control on the price of petrol and other materials. It should be 
borne in mind that the production of other fuels, by synthetic or 
other means, suitable for use in internal combustion engines, will 
have a similar effect in controlling prices. 

Neither for the i)roduction of synthetic alcohol nor for sub¬ 
stitute hydrocarbon fuels can it be expected that a reliable 
statement as to costs will be available for a few years. 


It is pleasing to be able to record the success of the 
Bournemouth and District Ex-Service Men’s Small Holdings 
Association, Ltd. After the War there 
A Successful was an insistent demand by Bournemouth 
Small Holdings ex-Service men for “a piece of the land 
Association for which they had fought ” ; and the 
men formed themselves into a registered 
association in order to secure small holdings. The Bournemouth 
Town Council having declined to take any action, the Hamp¬ 
shire County Council, with commendable public spirit, agreed 
to take over the responsibility for dealing with the Bournemouth 
applicants, and in order to satisfy the association’s require¬ 
ments the Council acquired three properties situated some 
three to five miles from Bournemouth. A total area of about 600 
acres was let to the association, who have sub-let it to their 
members. The tenants are mainly engaged in market gardening 
and fruit growing, strawberries being an important crop. 
About 400 acres are cultivated on the intensive system. 

Seventeen men were employed on these Bournemouth estates 
when they were let as large farms ; but to-day no fewer than 
122 men, small holders and their labourers, are deriving a 
living from the land. This large growth in population, coupled 
with the fact that the major portion of the land is intensively 
cultivated, will afford some indication of the great increase in 
productivity that must have resulted from the development of 
these properties as small holdings. Moreover, although most of 
the land is devoted to market gardening, it should be mentioned 
that to-day the small holders have over 500 pigs, whereas 
none were kept when the land was occupied as large farms. 
In addition, there are 125 cows, as compared with 164 originally 
kept, and over 2,000 head of poultry. 

In the early years of their tenancy the small holders ex¬ 
perienced bad seasons and were hard hit by the low prices 
ebtciinftble for their produce, with the result that in 1923 
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their position was somewhat precarious. In that year a number 
of the tenants decided to embark on fruit-growing, and at the 
association’s request the Ministry advised them on the proposed 
venture. 

It must be a source of satisfaction to the Hampshire County 
Council, as it is to the Ministry, that the improvement shown 
in the cultivation of these holdings during the past two or 
three years has been truly remarkable. The progress of this 
association affords striking evidence that the success of a 
colony of market gardeners depends very largely upon capable 
management at the head of affairs, and in this respect the 
association may consider themselves particularly fortunate. 


Through the courtesy of the Council of the Sussex 
Agricultural Society, the contest in dairy cattle-judging 
between teams representing the Young 
Young Farmers’ Farmers’ Clubs of the United States and 
Clubs : Cattle- of England took place at the Sussex 
Judging Contest Show at Eastbourne on July 14, a gold 
challenge cup and medals being presented 
by the directors of the Daily Mail, 

America was represented by three boys :— 

Arthur Dunnigan, Hartford County, Maryland, 
Stanley Sutton, Kent County, Maryland, 

Ralph Walker, Montgomery County, Maryland, 
in charge of Dr. F. B. Bomberger, B.S., M.A, (Assistant 
Director of Extension Service, Maryland University, and 
Chief of the State Department of Markets), and Mr. H. B. 
Derrick, B.S. (County Agricultural Agent, Kent County, 
Maryland), who was responsible for the training of the team. 

England was represented by a girl and two boys from 
Sussex :— 

Edith Harriott, Heathfield Calf Club, 

John Harper, Sussex Baby Beef Club, Hayward’s 
Heath, 

Edward Wise, Sussex Baby Beef Club, Hayward’s 
Heath. 

The English team had been trained by Messrs. Noakes and 
Paget (leaders respectively of the Hayward’s Heath and 
Heathfield Clubs), in co-operation with Mr. R. H. B. Jesse 
(Director of Agriculture for East Sussex). 

The judges were Professor Kildee, of the University of Iowa, 
U,S.A., and Captain Allan Skelton. Mr. E. A, Weir, Canada, 

2h2 
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officiated as umpire. Mr. M. D. Bannister, of Hayward’s Heath, 
acted as timekeeper. Great interest was taken in the contest, 
and there was a large gathering round the ring while the 
judging proceeded. 

The conditions were that each competitor should judge 
three rings of dairy cattle, Jersey, Shorthorn and Friesian. 
There were three cattle in each ring. Twelve minutes were 
allowed for placing the animals and two minutes for stating 
the reasons for such placing to the judges. A shorthand 
writer took verbatim notes of each competitor’s reasons, 
and these are now available as a useful and instructive guide 
for future reference to trainers and competitors in connection 
with similar judging contests. The standard maintained 
throughout the contest was very high, and reflected credit on 
the training of the teams, as the following points, obtained 
out of a possible total of 300, clearly indicate :— 

Edith Harriott (England) 283 

Edward Wise (England) 280 

Ralph Walker (America) 279 

Arthur Dunnigan (America) 269 

John Harper (England) 265 

Stanley Sutton (America) 263 

The English team, therefore, scored 828 points against 
811 scored by the American team, and gained a highly 
creditable victory, winning the gold cup for the first time. 
It is noteworthy that Edith Harriott gained first place against 
all the male members of the teams. 

The presentation of the trophy and medals took place in 
the principal ring during an interval in the jumping com¬ 
petition, and was made by the President, the Marquess of 
Hartington, M.P. In handing the cup to Mr. R. G. Noakes, 
the leader of the Hayward’s Heath Club, his Lordship warmly 
congratulated the team upon their success and expressed 
his pleasure that a Sussex team had won the honour for 
England. Silver medals were handed to members of the 
winning team and bronze medals to the American boys, who 
especially complimented Edith Harriott on her splendid 
success in this competition. 

The following explanatory Memorandum was issued by the 
Ministry on August 6 :— 

The appointed days for the purpose of 
Tiib6Aet»1925 the Tithe Act, 1926, have now been fixed 
by Order in Council dated July 26, 1926. 
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As a result, the provisions dealing with the stabilisation 
of the value of annual tithe rentcharge at £105 for every £100 
par or commuted value, and the transfer of ecclesiastical tithe 
rentcharge to Queen Anne’s Bounty, will operate as from 
March 31, 1927. This will mean that the half-yearly instalment 
of tithe rentcharge, both ecclesiastical and lay, which falls 
due for payment on April 1, 1927, will be computed on the 
above basis. In addition a sinking fund payment for the pur¬ 
pose of redemption, at the rate of £4 10s. per annum in respect 
of every £100 tithe rentcharge, par or commuted value, per¬ 
manently attached to a benefice or to an ecclesiastical corpora¬ 
tion immediately before March 31, 1927, will also be payable 
as from April 1, 1927. 

As regards the rating of ecclesiastical tithe rentcharge, the 
appointed day for the purpose of Section 7 of the Act of 1925, 
has been fixed as October 1, 1926. Under that Section, the 
Commissioners of Inland Revenue will pay the whole of the 
rates assessed on or after that date in respect of such tithe 
rentcharge vested in Queen Anne’s Bounty, recovering from 
the Bounty as regards each £100 tithe rentcharge, £5 in 
resi)ect of tithe rentcharge attached to a benefice, and £16 in 
respect of tithe rentcharge attached to an eccelsiastical corpora¬ 
tion. The rates made in October, 1926, will be in respect of the 
tithe rent charge accruing during the half-yearly period 
October 1, 1926 to March 31, 1927, and due on April 1, 1927. 
As a necessary corollary the Ecclesiastical Tithe Rentcharge 
(Rates) Acts, 1920 and 1922, giving temporary relief from 
rates to the owners of ecclesiastical tithe rentcharge, will 
cease to have effect as from October 1, 1926, which has conse¬ 
quently been fixed as the appointed day for the purpose of 
Section 25 of the Tithe Act, 1925. 

The expression “ ecclesiastical tithe rentcharge,” in this 
memorandum, means tithe rentcharge which immediately 
before March 31, 1927, is attached to a benefice or to an 
ecclesiastical corporation. 

Section 2 of the Tithe Act, 1925, dealing with the 
synchronisation of dates of payment of tithe rentcharge, and 
Section 17 dealing with the redemption of lay tithe rentcharge, 
came into of>eration on the passing of the Act, namely, 
December 22, 1925, while Part IV of the Act containing certain 
miscellaneous provisions of minor importance came into 
operation on February 22, 1926. 
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Volume Nine of the Ministry’s Register of Dairy Cattle 
will be issued during September, and will contain particulars of 
cows selected for their milk performances 
Register of during the year ended October 1, 1925. 

Dairy Cattle In order to qualify for entry in the 
Register cows are required to yield not less 
than the standards prescribed for their breeds or types, as 
follows:— 

Friesian .. .. .. .. 10,000 lb. 

Ayrshire, Blue Albion, Lincoln 
Red Shorthorn, Red Poll and 
Shorthorn. 9,000 lb. 

All other breeds or types * .. 8,000 lb. 

Owing to the cost of producing the Register it is necessary 
to limit the number of entries, but it has been found possible 
to increase the number from 5,000 in volume eight to 7,500 
in volume nine. Of these cows 1,623 gave between 9,000 and 
10,000 lb. during the year; 2,606 between 10,000 and 

11,000 lb.; 1,648 between 11,000 and 12,000 lb. ; 774 between 
12,000 and 13,000 lb.; 332 between 13,000 and 14,000 lb. ; 
163 between 14,000 and 15,000 lb.; 194 between 15,000 and 
20,000 lb. ; and 12 over 20,000 lb. Nineteen recognised breeds 
or types are represented in the volume, 65 per cent, of the 
cows being of the Shorthorn type ; 18 per cent. Friesian ; 
and 3 per cent. Guernsey. 

In addition to the entries mentioned above the Register 
contains a useful list of cows in respect of which certificates 
of merit have been issued. These certificates are of value 
inasmuch as they are evidence of milk yielding and breeding 
abilities of a cow for a period of three consecutive years. 
191 such cows are included in the Register as certified to 
have given the requisite total yield during the three years 
ended October 1, 1925, and to have calved not less than three 
times during that period. 

Particulars are also given of pedigree bulls of proved milking 
strain. The condition of entry of a bull in this section of the 
register is either {a) that its dam and sire’s dam have given 
not less than the standard yield prescribed for their breed or 
type during a milk recording year, or (6) that it has two or 
more daughters which have given not less than^the standard 
yield prescribed for their breed or type in a milk recording 
year. In volume nine there are thirty-eight entries, of which 
twenty-five qualified under condition (a) and thirteen under 
condition (6). 

The register, in its enlarged form, should be of great 
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assistance to dairy farmers who are desirous of acquiring 
animals of proved dairy breeding. Copies of the register will 
be issued free to all members of milk recording societies and 
to many agricultural societies and institutions interested in the 
dairy industry. The sale price of the register is Is., and copies 
can be obtained from H.M. Stationery Office at Adastral House, 
Kingsway, London, W.C. 2, or through any bookseller. 

« « 4c « lie 

Contrary to general belief, the number of kinds of fungi 
which are really poisonous is comparatively few. It cannot 
be too strongly enq^hasized, however, 
Edible and that the only safe method of ascertaining 

Poisonous whether a fungus is edible or poisonous is 

Fungi to know its botanical characters, and to 

be able to distinguish and recognize it 
just as other jdants are recognized. None of the “ rule of 
thumb ” methods (as, for instance, the idea that poisonous 
fungi, when cooking, will blacken a silver spoon) can be relied 
upon with safety. 

The latest of the Ministry’s series of Miscellaneous Publica¬ 
tions* deals with some of the more common kinds of fungi 
found in the British Isles. 

Twenty-five species (sixteen edible and nine poisonous) are 
described, purely technical terms being avoided as far as 
possible. A glossary has been included, however, and this 
should be of assistance to beginners in the few cases where the 
use of botanical terms has been found unavoidable. Each 
example is illustrated by a coloured plate in which a remarkably 
“ true to life ” appearance has been obtained. Identification is 
thus rendered easy and safe, and, armed with the information 
now made available, it is possible for a savoury addition to be 
added to the resources of the kitchen for no more than the effort 
of gathering. 

IK 4c lie 4: ♦ Hi 

Ensilage has now become an important part of agricultural 
practice in the British Isles, and shows signs of steady develop¬ 
ment. A new Miscellaneous Publication, f 
Ensilage just published by the Ministry, gives an 
interesting and detailed account of this 
method of fodder production and should therefore be of great 
value to dairy farmers and stock owners generally. _ 

* Miscellaneous Publications, No. 54. Obtainable from the Ministry ; 
prices (post free), quarter boards, 2s. 6d. ; S/cloth boards, 3s. 

t Miscellaneous Publications, No. 53. Obtainable from the Ministry ; 
prices (post free), cartridge covers, 6d. ; quarter bound, Js. 
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The Ministry is indebted to Mr. Arthur Amos, M.A., of the 
School of Agriculture, Cambridge, for the matter dealing with 
the more practical aspects of the subject, and to Dr. H. E. 
Woodman of the Animal Nutrition Research Institute, 
Cambridge, for the chapter on the chemistry of silage. 

The subject has been treated in a very thorough manner 
under the following headings : History of Ensilage and Types 
of Silage ; Suitable Crops ; Making Silage in Tower Silos ; 
Clamp Silage ; Stack Silage ; The Chemistry of Silage ; The 
Feeding of Silage ; The Future of Silage. The results of many 
comparative trials and experiments are given, together with 
particulars of the costs of production of silage under various 
conditions. 

Mr. Amos is of opinion that there is a real prospect of making 
ensilage a profitable adjunct to heavy land farming as well as 
to other districts where roots are unprofitable, not only because 
it can be produced at a reasonable price, fed economically, lends 
itself to management on “ factory lines,’’ and “ fits ” with other 
heavy land management; but because, automatically, it leads 
to an increase in the fertility of the holding upon which it is 
grown, through the extra dung which is made when the silage 
is fed. This is a basis for improving agricultural prosperity, in 
place of the modern advocacy of the so-called “ law of 
diminishing returns.” 


Miscellaneous PublicatiOii No. 43, “ Guide to the Conduct 
of Clean Milk Competitions,” issued by the Ministry in 
August, 1924, has now been revised in the 
Guide to the light of experience gained from the 
Cionduct of Clean Clean Milli Competitions held. The 
Milk Competitions scheme in its working has given most 
encouraging results from its inception and 
has shown no inherent weaknesses. In the second edition of the 
guide, therefore, the general lines of the original scheme remain 
unaltered, but several changes have been introduced into the 
technique to be observed in conducting the bacteriological 
examination of the milk samples. This second edition is on 
sale at the Ministry at the price of 4d. (post free), and at this 
reduced price it is hoped that a copy will be obtained by all 
milk producers and others interested in Clean Milk Competitions. 
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A PRBLiMiNABy statement of the acreage under crops and 
grass, and number of live stock in England and Wales in 1926, 
compiled from the annual returns collected 
Crops and live on June 4 last, was issued by the 
Stock in 1926 Ministry on August 7, and full details 

will be found on pp. 562-567. 


Milk producers are advised to make themselves acquainted 
with the provisions of this Order.* The Order comes into 
force on October 1, 1926, and will be 

The Milk and operative throughout the country. With 
Dairies Order, 1926 the exception of the regulations dealing 
with cattle disease, which are to be 
administered by the county council or county borough council, 
the Order will be enforced and executed by the sanitary 
authority. 

All cowkeepers (i.e., persons who keep one or more cows 
for the purpose of the supply of milk) and dairymen are 
required to be registered by the sanitary authority for their 
district, together with the premises, including cowsheds, milk 
stores, etc., which are used for the purpose of the sale or 
manufacture of milk. If at any time it is proposed to use 
buildings not hitherto used for the purpose, one month’s 
notice in writing must be given to the sanitary authority. 

Certain clauses of the Order specify requirements for the 
lighting and ventilation of cowsheds and dairies, the provision 
of a water supply, and the flooring and drainage of cowsheds. 
In the case of lighting, ventilation, and water supply, eighteen 
months’ “ grace ” is allowed after the service of a notice 
relating to buildings in use as cowsheds and dairies on October 
1, 1926; and in the case of cowshed flooring and drainage, 
this notice may not be given until April 1, 1928, so that in 
effect over three years’ ‘‘ grace ” is allowed. 

As from the date of operation of the Order, milk producers 
will be required to carry out certain measures intended to 
secure cleanliness in the production and handling of milk on 
the farm, and its prevention from disease contamination. 
Milking must be carried out in “ a good and proper light,” 
the udder and surrounding parts of the cow, and the hands 
of the milker must be cleaned, and milking must be dry-handed 
as fax as practicable. Dung must be removed from milking 

* Obtainable from H.M. Stationery Office, Kingsway, Lonclon, W.C. 2, 
price 3d. net. 
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sheds at least once a day, and cowsheds must be kept always 
** reasonably clean and sweet,” and the walls and ceilings 
lime-washed or lime-sprayed or otherwise disinfected at least 
twice a year, in April or May and September or October. 
Milk vessels and appliances must bo kept thoroughly clean, 
and for this purpose oxidising and preservative agents (e.gr., 
chlorine) are prohibited, except for mechanical milkers and 
similar appliances. Precautions have to bo taken against 
subsequent contamination or infection of the milk; for 
example, it must not be kept in a kitchen or living room 
(except in the case of butter, cream, or cheese manufacture), 
and the vessels containing it must be kept propeily covered. 
If a person engaged in milking or in handling milk acquires 
an infectious disease, or has been in contact with an infectious 
“ case,” the medical officer of health may require him to 
keep away from this work until the risk of infecting the milk 
has passed. Fuither, if the medical officer has evidence that 
infectious disease is being conveyed by the milk, he is 
empowered—subject to certain limitations—to stop the 
supply for a period or periods of twenty-four hours ; but 
should the notice be proved to be unjustified, compensation 
may be claimed in respect of loss. 

Another clause in the Order requiies cowkeepers to cool 
milk without delay to a temperature not exceeding five degrees 
Fahrenheit higher than the temperature of the water supply 
available for cooling. Exceptions are allowed, however (1), 
where the milk is sent forthwith to a collecting station and 
there cooled ; (2) where the milk is used or sold for the manu¬ 
facture of butter, cream, cheese, or other milk products ; 
(3) where the milk is delivered to the consumer at least twice 
daily on the day of production; (4) where the milk is sold 
for retail delivery immediately after milking. Moreover, this 
‘‘ cooling ” regulation does not come into operation until 
April 1, 1927. 

As regards cattle diseases, the Order makes it an offence to 
sell milk from cows suffering from (1) any comatose condition, 
(2) any septic condition of the uterus, (3) any infection of the 
udder or teats which is likely to convey disease. A local 
authority may serve a notice prohibiting the sale of such 
milk for a period or periods not exceeding five days. 

The above is a brief lay ” summary of the main clauses 
affecting milk producers, but, as already stated, they will be 
well advised to procure a copy of the Order and study it for 
themselves. 
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UNEMPLOYMENT GRANTS COMMITTEE ; 
STATE ASSISTANCE FOR LAND DRAINAGE 
WORKS TO JULY 31, 1926 

In a report upon winter land-drainage works, published in 
the October, 1925, issue of this Journal, a brief reference 
was made to schemes which had to be certified by the Ministry 
of Agriculture as works of public utility, and were aided by 
funds placed at the disposal of the Unemployment Grants 
Committee. The terms and conditions of the grants were 
such as would enable Drainage Authorities to secure assistance 
in obtaining modern pumping plants, sluices and dredgers, 
and in carrying out drainage works with the use of either 
mechanical or manual labour. To qualify for aid, such schemes 
had to be accelerated works that a drainage authority could 
not wholly afford, but which would relieve unemployment in 
a necessitous area, either where the works were situated or in 
the industrial centres where the requisite plant was 
manufactured. 

As most of the schemes in question have been completed, 
it is now possible to review some of the results obtained and 
to give an impression of what has been accomplished thereby 
in the interests of land drainage. It is not proposed to describe 
here every scheme that has been carried out, but details arc 
given of certain schemes which may be regarded as typical 
of their particular class. 

Fen Pumping Plant. —The most important of these State- 
assisted worlcs v xs the provision of modern pumping plant 
for the Fen country, where the voidance of surjJus water 
from low-lying lands, incapable oi gravitational draining, 
is a vital necessity to the whole community, apart from the 
very widespread agricultural interests involved. la by-gone 
days, wind-driven pumps performed (as they still do in some 
localities) the work of raising, with varying efficiency, the 
water from the fen drains into the rivers and lodes. It often 
happens that heavy rain is miaccompanied by wind, so that 
wind-plant fails to work at the very time it is most urgently 
needed ; and this has been the unhappy experience of at 
least one drainage authority, relying on this form of power, 
during the past winter. In this instance, the old wind-power 
pump is to be superseded, as it has been in other cases for a 
similar reason. 

Steam plant succeeded wind-power and held sway until 
comparatively recent times. The average steam plant, however. 
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although economical for constant running, becomes very 
expensive when only intermittently used ; and, on account 
of the delay in raising steam, is not quickly available for duty 
in case of such an emergency as a sudden, heavy rainfall. 
Moreover, since the War, the stoppage or restriction of coal 
supplies as a consequence of industrial disputes, has placed 
areas dependent upon steam plant in a position of great 
difficulty if not of considerable danger. An even more potent 
factor affecting steam power in this connexion has been the 
trebling of the price of coal, involving a large increase in 
running expenses and the consequent imposition of heavier 
rates upon the areas drained. 

What the increased cost of coal fuel means may be gauged 
from figures for the Littleport and Downham District, where, 
years ago, coal for the steam plant (referred to in a later 
paragraph) was obtainable in large quantities at from 12s. 
to 12s. 6d. per ton, whereas, to-day, the cost is over £2. In 
the year 1923, the Commissioners’ coal bill was £677, in 1924 
it was £829, and in 1926 it amounted to £2,176. During the 
six months ended March 31, 1926, this steam plant had run 
943 hours and approximately 600 tons of coal, costing about 
£1,000, were used. 

The natural tendency has been, therefore, to replace the 
steam plants by oil-driven, internal combustion engines, as a 
measure of economy both in fuel and the intermittent use of 
power. And with this change of method in producing power 
has come, also, an entire alteration in the manner of its 
application. In both the wind-power and early steam plants, 
the scoop wheel held place and was capable of excellent 
performances, but the subsidence of the drained fens was a 
difficult factor to overcome, since an increase in the diameter 
of the wheel invariably placed too great a load on the power 
unit, and decreased the efficiency of the whole plant. 

The steam-driven vertical spindle pump and the steam- 
driven centrifugal pump followed in succession to the scoop 
wheel, but the modem combination, giving a maximum in 
efficiency and reliability, is the oil-driven centrifugal pump. 
In this connexion. Figs. 1 and 3, from photographs taken 
recently at Lakenheath Fen, will be of interest as showing 
the earliest and latest forms of pumping plant. 

In the foreground of Fig. 1 can be seen the obsolete wind- 
driven scoop wheel; in the middle distance is seen the steam 
driven scoop wheel now superseded, but still capable of 
rendering service if required. The modem plant, which is 
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visible just beyond the steam plant, is also shown in detail 
in Pig. 3. This plant, erected with State aid, drains an area of 
3,397 acres, and consists of a Vickers-Petters two-cylinder 
engine of 180 h.p., coupled to a Gwynnes' 36 in. centrifugal 
pump, which, delivering against a 12 foot head, has a discharge 
capacity of 100 tons per minute. The plant is erected upon a 
substantial concrete foundation, supported upon piles of 
25 feet depth. 

A more powerful plant, illustrated in Figs. 2 and 4, has been 
erected in the Littleport and Downham District as an 
auxiliary station to assist in the drainage of an area of 28,600 
acres. In this case a more attractive and substantial brick 
building was erected upon pile and concrete foundations to 
house the plant. The original plant in this area, installed in 
1830, comprised a steam-driven scoop wheel of exceptional 
size, 50 ft. diameter, believed to be the largest example of 
its type. This was, however, replaced, in 1914, by a new 
steam-plant directly coupled to a centrifugal pump, which 
did its work well but, if an 3 d}hing, was too powerful and too 
expensive for the job. In consequence, the Drainage Com¬ 
missioners desired to have an alternative stand-by plant 
which could be used for ordinary pumping work, and leave 
the steam plant to deal with exceptional floods and heavy 
rainfalls. 

The new plant installed consists of a Mirrlees five-cylinder 
Diesel engine of 250 h.p., directly coupled to a 36 in. Gwynnes’ 
centrifugal pump, capable of delivering 100 tons of water per 
minute under the worst possible conditions, i.e,, with low 
water in the drain and high water in the river, or against a 
head of 25 feet; or, when worldng under normal conditions, 
of delivering 110 tons per minute with a head of about 20 feet. 
These figures were fully substantiated during a short test 
conducted by Mr. E. J. Silcock, M.Inst.C.E., consulting 
engineer for the plant, when the cost of oil fuel proved to be 
5s. 6d. per hour as against £1 for coal per hour with the steam 
plant. The new oil-driven plant can be started in fifteen 
minutes, whereas several hours are required to raise steam 
for the older installation. 

On a stone tablet over the main entrance to the old engine 
house is the date 1830 and the following lines:— 

“ These fens have oft-times been by water drowned. 
Science a remedy in water found ; 

The power of steam, she said, shall be employed, 

And the destroyer by itself destroyed.” 
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Appropriate enough, it will be conceded, was this verse for 
the period in which it was set up; but, to-day, even steam, 
despite its reliability, has to give way to oil, not through 
lack of efficiency, but on account of the all-important factor 
—economy. 

Particulars of various pumping plants erected with aid from 
the Unemployed Grants Committee are, for convenience, 
given in the accompanying tabulated statement. 

Dredging.—The provision of dredging jJant, together with 
the execution of dredging work on arterial channels, was 
another important type of drainage work financed by means 
of grants in aid ; but the restrictions attaching to the sanction 
of grants precluded any development of this work on a large 
scale. Many areas could not be classed as necessitous from the 
point of view of unemployment, and few drainage authorities 
can afford, in these days, to purchase new plants and under¬ 
take large schemes without substantial assistance. 

A dredger acquired by the Middle Level Commissioners 
is shown in Figs. 6 and 7, at work on their main drain. This 
plant, manufactured by Messrs. Ransomes and Rapier, Ltd., 
is much larger and more powerful than any similar plant 
previously acquired by the Commissioners. It has rendered 
economical and efficient service since November 6, 1925, 
upon a scheme involving extensive dredging on the Middle 
Level Main Drain, an average number of fifty unemployed men 
being engaged, over a period of seven months, spreading and 
levelling the spoil deposited on the banks. The dredger, 
which cost £4,285, has a steel pontoon, 55 ft. long and 25 ft. 
beam. The gib has a working radius of 65 ft. and the capacity 
of the grab bucket is 20 cubic feet. 

Drainage Sluices.—The reconstruction and improvement of 
drainage outfaU is an important responsibility of many drainage 
authorities, and, in common with all under-water work, is 
usually difficult and costly. 

Figs. 8 and 9 show the important Middle Level Sluices at 
St. Germains, River Ouse, where each of the three eyes has 
now been fitted with modem stoney sluices, replacing the 
old pointing doors. This improvement was essential, not only 
to give a greater discharge capacity to this drainage outfall 
from about 150,000 acres of land, but also to provide a means 
of arresting a very serious deposition of silt on the tidal or 
river side of the structure. 
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The original sluice structure was erected in 1847 at the 
confluence of the newly-excavated main drain and the River 
Ouse. In the year 1862, this sluice ‘‘ blew up,’* permitting the 
tidal waters to enter the main drain, breach the drain embank¬ 
ments, and inundate several thousand acres of valuable land. 
After a period, during which a scheme of syphonage over a 
coffer dam was tried and proved unsatisfactory, through 
silting-up on the tidal side, the existing sluice structure was 
erected in 1875, not on the site of the original one, but about 
half a mile upstream along the main drain. This change of 
site was adopted, doubtless, with the idea that foundation 
failures, as in 1862, would thereby be precluded, but it has, 
nevertheless, proved to be unfortunate. 

The sluice acted fairly well for many years but, in course 
of time, the outfall channel to the Ouse, and the river itself, 
became silted up, and dredging the channel below the sluice, 
when last attempted in 1912, proved ineffective. With the 
shortage of labour, matters went from bad to worse during 
the War, and the river lapsed into an almost unbelievable 
state through neglect. This affected the Middle Level outfall 
channel to such an extent that, during the abnormally dry 
summer of 1921, the swinging gates of the sluice could not 
be opened for four months, being held fast by 13 feet depth of 
silt against them on the river side. The silt was, in fact, at a 
higher level than the water in the drain above the sluice. 

As this unsatisfactory state of affairs jeopardised the safety 
of the drainage area of 120,000 acres, the Commissioners at 
length decided to adopt a scheme of their engineer, Major R. G. 
Clark, M.Inst.C.E., under which the old doors would be re¬ 
placed by half-tide stoney sluices, to act in conjunction with 
half-tide reinforced concrete bulk heads ; and two of the 
three sluices were reconstructed with the assistance of grants 
from the Unemployment Grants Committee. This scheme 
not only saved in initial cost, but it will ensure economy in 
case of future renewals. Another advantage gained by placing 
the new stoney sluices on the river side is the effective scour 
this arrangement gives on the banks of silt that pile up 
periodically against the sluices. A total sluicing width of 51 
feet is now provided by the three new sluices, wWeas the old 
timber gates only allowed a total sluicing width of 40 feet. 
Apart from the labour employed in the industrial area where the 
sluice gear was manufactured, the actual erection of the two 
sluices that were assisted by grant, provided thirty men with 
employment on the site for about sixteen months. 
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At Salter’s Lode Lock, Middle I^vel, work is in progress, 
as shown in Fig. 10, for strengthening the structure and fixing 
new doors. Four pairs of doors were in a very decayed con¬ 
dition, and the walls of the lock were caving-in on the tidal 
side, threatening a collapse of the whole fabric, thus exposing 
the low-lands of the level to the danger of a tidal inundation 
from the River Ouse. The work, which was eligible for grant 
up to August 31, 1926, has given employment to twenty-one 
men since January, 1926. 

Giants for Drainage Schemes. —Since the reference in the 
October, 1925, issue of this Journal, the Ministry has been 
able to certify nineteen further schemes, but, for various 
reasons, including the restriction of Unemployment Grants, 
only ten of these have been put into operation. The ten 
schemes have provided an additional 1,200 men with direct 
employment for several months at a total cost of £29,400. 
The amount of indirect employment provided in industrial 
centres is difficult to ascertain, but it may be taken as very 
considerable, the bulk of the money being expended upon new 
plant, affording employment in every stage of its manufacture. 

It should be noted here that although State aid to drainage 
schemes, as a means of relieving unemployment, has now 
ceased, His Majesty’s Government have, as part of their 
agricultural policy, allocated a substantial sum of money, 
spread over the next five years, for grants in aid of land 
drainage. 

These grants, which arc only available for approved major 
schemes, conferring a wide benefit on agricultural land, under¬ 
taken by a drainage authority, permit of works such as 
described in this article proceeding during any period of the 
j^ear, by direct labour, piece-work, or contract, and by the most 
economical means. The use of mechanical plant for such 
works is unrestricted, but it is stipulated that all new plant 
and materials must be of British manufacture. The full terms 
and conditions attending these grants have been circulated to 
all drainage authorities in a Circular Letter, No. L.D. 6220/C.L., 
dated March 13 last. 
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NITROGENOUS MANURING OF PASTURE 

The question of improving onr pastures and securing the 
highest possibl(> yield from them is of very considerable 
importance. For many years past, it has been held 
that the basis of the improvement of pastures is the 
application of phosphates, the development of white 
clover, and adequate stocking. The direct use of nitrogen 
on j)astures was held to be harmful. In view of recent 
German experiments, however, guided by I)r. Warmbold, 
it becomes a question how far we in Great Britain are 
justified in neglecting the use of nitrogenous manures as 
a means of increasing the output from pasture land. It may 
serve a useful purpose to give here a few notes on the work 
being done in Germany, as seen by one of the Ministry’s officers 
who recently visited Hohenheim. 

The Hohenheim Station is situated on high ground—about 
1,200 feet above sea level—some six miles from Stuttgart, 
and extends to about 1,000 acres. It is the headquarters of 
several schools, including an agricultural high school, a horti¬ 
cultural school, a small-holders’ school, and institutes for 
plant breeding and animal nutrition. 

For two and a-half years during the war, J)r. Warmbold 
was the head of this important establishment, leaving it to 
become Minister of Agriculture for Prussia. Urged to increase 
production, and with no State funds at his disposal, he con¬ 
ceived the idea of increasing the output from^grassland. 
About sixty-nine acres of i)asture were divided into ten 
(mclosures of from four to ten acres each, two strands of 
barbed wire and posts at three-yard intervals being used for 
fences. After ten years these fences are still intact. A plentiful 
supply of running water was diverted so as to serve two 
adjacent fields in turn. 

Up to 1016, when the experiment started, an area of 1*4 
acres w'as required for the maintenance of 1 cow of 1,100 lb. 
weight from the end of April to the beginning of October. 
From the winter of 1016-17 onwards the pastures have been 
manured with 107 Ib. per acre per annum of pure nitrogen 
(equivalent to 5 cwt. of sulphate of ammonia) besides phosphate 
and potash. At the beginning of the treatment 36 lb. of 
phosphoric acid (P.^O^) and 80 lb. of potash (KgO) were applied 
per acre, equivalent to about 260 lb. of superphosphate (30 
per cent.) and 200 lb. of 40 per cent, potash salts. In the 
following years the phosphates and potash were reduced, but 
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the amount of nitrogen remained the same. Basic slag may 
be substituted for superphosphate, and part of the nitrogen 
may be given in the form of nitrate of lime or urea. 

The phosphates and potash are applied in the autumn : 
one-half of the nitrogenous dressing in the form of sulphate 
of ammonia is given about February 1, and the other half in 
three separate applications, usually as urea, in May, June, 
and July. For summer applications urea seems to have special 
advantages not yet properly understood. Lime at the rate of 
about 900 lb. per acre is applied at intervals of six years. 

The effect of this heavy manuring was seen in 1917, when 
an area of f acre was sufficient for 1 cow. From 1918 onwards 

acre per cow sufficed. 

During Dr. Warmbold’s time 69 acres carried from April 
to October 56 cows and 20 store stock, and of this area 38 
acres were cut for hay in May and June. In 1918 the average 
yield of milk per acre was 445 gallons, and this was obtained 
from the dun and white German breed, which is primarily 
kept for draught purposes. 

In order to secure the full nutritive capacity of a pasture 
the grass must be utilized in its leafy stage. Under this system 
of manuring growth starts earlier in spring, and must be 
stocked earlier. If the head of stock is insufficient to keep 
doAvn the vigorous growth, part of the pastures should be cut 
for hay. The large number of enclosures provide a reserve 
which can be grazed or mown according to circumstances. 

The first bite off each enclosure is reserved for the best 
milking cows. After two or three days on a plot these are 
followed by lower yielding cows, or by dry cows and store 
cattle. This sequence is followed round the whole series, 
provision being made for each plot to have ten to twelve days’ 
rest without stock of any kind. 

At the date of the visit the 69 acres were carrying 56 cows 
in milk, of the Allgauer Braunvieh breed, followed by 7 dry 
cows and 4 horses. (This breed is in some respects akin to 
the Jersey, but is much heavier in flesh and bone. It is reputed 
to yield more and richer milk than the more common draught 
cow of Germany.) Three enclosures had been cut for hay. 
It was, however, evident that the plots had got out of hand 
and that at least 50 per cent, more stock could have been 
carried. 

Circumstances this year prevented the carrying out of 
Dr. Warmbold’s scheme in its entirety. Nevertheless the 
plots were intensely interesting. The soil is Keuper marl, 

3l 2 
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heavy and sticky under arable conditions, and the average 
annual rainfall is about 26 in. The predominant grass is 
perennial rye-grass. Other grasses well represented are cocks¬ 
foot and rough-stalked meadow grass, and occasional plants 
of meadow fescue, Timothy and crested dogstail are also 
seen. Weeds, such as bent and Yorkshire fog are rare. 

Over all there is a liberal distribution of sturdy, vigorous 
white clover. It is perfectly clear that this system of manuring, 
combined with grazing and mowing, is not detrimental to 
white clover. The early spring grazing keeps the grasses in 
check, the occasional mowing mitigates the smothering effect 
of luxuriant grass, and the heavy treading tends to reinforce 
a combination of circumstances well suited to the development 
of clover. 

Doubts have been expressed as to how far the results 
obtained by Dr. Warmbold were due to improved methods 
of pasture management, and how far, if at all, to nitrogenous 
manuring. The most sceptical, however, after seeing Dr. 
Warmbold’s plots, would be convinced that no system of 
management which omitted the use of nitrogenous manures 
could produce such luxuriant herbage as that at Hohenheim ; 
and the effect cannot be attributed to manurial residues of 
feeding stuffs, because no cake or com is fed to the cows in 
summer, whatever their milk yield may be. The herd at the 
moment includes 1,000-gallon cows and several cows giving 
four to five gallons a day, and there is no indication of any 
need for “ production ” rations. The whole herd was in 
remarkably fresh and vigorous condition. 

In connexion with this system, the British farmer will at 
once see certain practical difficulties, the first being that of 
deciding upon the requisite number of stock. Farmers, as a 
rule, play for safety. They dread a shortage of keep. If pastures 
are stocked heavily enough in the early stages to keep the 
grass continuously short there might be scarcity should a 
sj^ell of drought supervene. To provide against such an 
eventuality it is necessary to have certain areas in reserve 
which may be mown if not required as pasturage. Under a 
system of nitrogenous manuring, however, the effects of 
drought are less likely to be felt severely than under the 
ordinary system, owing to deeper rooting of the grasses, the 
quick response they make to favourable growing conditions, 
and the dense canopy of vegetation they form over the soil. 

For making hay out of season (and also for making clover 
hay in the ordinary course) the Germans adopt a method of 
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drying in “ huts.” Three poles, usually thinnings, are fastened 
together at the top by a wire and erected as a tripod. Cross 
pieces of wood are then fastened to the poles, and on these 
the partially made hay is piled in the form of a cock. It is 
maintained that hay dried in this fashion has a feeding value 
equal to that produced by sun and wind, as rain passes through 
quickly and does not wash out the food constituents. 

Perhaps an even greater difiSculty is the fouling of the 
pasture by the close stocking. As the stock are moved on it 
is necessary to spread their droppings, and in a dry spell the 
smearing caused by harrows will not be obliterated so long as 
dry weather lasts. At Hohenheim the droppings were collected 
by shovel and distributed in the winter, but this method may 
not be practicable in this country. A possible solution would 
lie in a middle course between the usual extensive grazing 
and the intensive system of very small plots with its heavy 
stocking and frequent changes. 

An opportunity has been given of examining an experiment 
now being conducted at Melchet Court, Hants., by the British 
Sulphate of Ammonia Federation. An area of acres was 
portioned off in fenced plots of 1 to 1| acres in April last, 
when the manures were applied for the first time, and up to 
the present this area, run on Hohenheim lines, has carried 
23 dairy cows and 15 Welsh bullocks. The ground, however, 
is now becoming foul and smeared, and it will be necessary 
to reduce the head of stock or provide additional pasturage. 

The outstanding feature of this experiment is that the 
clovers have been strengthened rather than eliminated. 
Furthermore, the characteristic effect of nitrogenous manures 
—^glaucous, dark green leaves—^is well seen on the herbage. 

One adaptation of the German system that would doubtless 
appeal to many farmers would be the provision of early spring 
keep for ewes and lambs. The close grazing thereby induced 
would keep down the grasses and let the clovers have a chance. 
This grazing might be followed by a hay crop cut before the 
grasses became strong enough to smother the white clover, 
and the aftermath might then be grazed by dairy cows. The 
grassland sheep farmer of the south should aim at getting 
a considerable proportion of his lambs off fat by the end of 
May, and the adaptation referred to should enable him to 
accomplish this object. 

k Owing to his rigorous winter the German farmer is limited 
to summer grazing. In many parts of England stock are out 
all the year round. It would be a distinct gain, particularly 
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to the sheep farmer, if he could count upon a greater abundance 
of winter or even of earlier spring keep. 

There are many other cases in which the German system 
might be adopted with good chances of success. Wherever 
the area of grass is small for the number of stock carried, as, 
for example, on Institutional farms requiring large supplies 
of milk, the heavy manuring of the restricted pasturage should 
do away with soiling and other laborious and expensive methods 
of feeding, and so enable the extravagant milk-and>feed system 
to be modified in favour of breeding and rearing. Generally, 
it should enable farmers to undertake, probably with financial 
advantage to themselves, a Httle more arable cultivation. 

There are many interesting things at Hohenheim besides 
the grass plots. On the basis of area grass is the least important 
crop. The whole country around is predominantly arable in 
a very high state of cultivation. Com and beans in particular 
were absolutely full crops, and though of great length were 
mostly standing erect and free from rust, aphides, and other 
I)ests. 

Cultivations and manuring are both directed to secure 
continuous, gradual, uniform growth throughout the season. 
Much attention is given to “ balancing the manurial dressings. 
Under good conditions of fertility, the normal proportions are 
23 of nitrogen, 15 of phosphoric acid, and 30 of potash, 
or approximately, 1 of sulphate of ammonia, 1 of superphos¬ 
phate, and 2 of kainit. Under lower conditions the proportions 
are 23 of nitrogen, 69 of phosphoric acid and 57 of potash, or 1 
of sulphate of ammonia, 3 of superphosphate, and 4 of kainit. 
This is rather contrary to our own methods of standard 
quantities of phosphate and potash and varying amounts of 
nitrogen. The Germans contend that only by a right apportion¬ 
ment of manurial ingredients can normal, healthy growth and 
disease-resistance be obtained. Having regard to economic 
conditions they believe in liberal manurial dressings when all 
conditions are good and the soil fertile, and lesser quantities 
for poor soils or poor conditions. 



1926.] The Arrangement op Field Experiments 603 


THE ARRANGEMENT OF FIELD 
EXPERIMENTS 

R. A. Fisher, Sc.D., 

Rothamsted Experimental Station. 

Hie Present Position. —The present position of the art of 
field experimentation is one of rather special interest. For 
more than fifteen years the attention of agriculturalists has 
been turned to the errors of field experiments. During this 
jxjilod, experiments of the uniformity trial type have demon¬ 
strated the magnitude and ubiquity of that class of error 
which cannot be ascribed to carelessness in measuring the 
land or weighing the produce, and which is consequtmtly 
described as due to “ soil heterogeneity ” ; much ingenuity 
has been expended in devising plans for the proper arrange¬ 
ment of the plots ; and not without result, for there can bo 
little doubt that the standard of accuracy has been materially, 
though very irregularly, raised. What makes the present 
position interesting is that it is now possible to demonstrate 
(a) that the actual position of the problem is very much more 
intricate than was till recently imagined, but that realising 
this (6) the problem itself becomes much more definite and 
(c) its solution correspondingly more rigorous. 

The conception which has made it possible to develop a 
new and critical technique of plot arrangement is that an 
estimate of field errors derived from any particular experiment 
may or may not be a valid estimate, and in actual field practice 
is usually not a valid estimate, of the actual errors affecting 
the averages or differences of averages of which it is required 
to estimate the error. 

When is a Result Significant ?—^What is meant by a valid 
estimate of error ? The answer must be sought in the use to 
which an estimate of error is to be put. Let us imagine in the 
broadest outline the process by which a field trial, such as 
the testing of a material of real or supposed manurial value, 
is conducted. To an acre of ground the manure is applied; 
a second acre, sown with similar seed and treated in all other 
ways like the first, receives none of the manure. When the 
produce is weighed it is found that the acre which received 
the manure has yielded a crop larger indeed by, say, 10 per 
cent. The manure has scored a success, but the confidence 
with which such a result should be received by the purchasing 
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public depends wholly upon the manner in which the experi¬ 
ment was carried out. 

The first criticism to be answered is—“ What reason is 
there to think that, even if no manure had been applied, the 
acre which actually received it would not still have given the 
higher yield ? ” The early experimenter would have had to 
reply merely that he had chosen the land fairly, that he had 
no reason to expect one acre to be better than the other, and 
(possibly) that he had weighed the produce from these two 
acres in previous years and had never known them to differ 
by 10 per cent. The last argument alone carries any weight. 
It will illustrate the meaning of tests of significance if we con¬ 
sider for how many years the produce should have been 
recorded in order to make the evidence convincing. 

First, if the experimenter could say that in twenty years 
experience with uniform treatment the difference in favour of 
the acre treated with manure had never before touched 10 per 
cent., the evidence would have reached a point which may be 
called the verge of significance ; for it is convenient to draw 
the line at about the level at which we can say: “ Either 
there is something in the treatment, or a coincidence has 
occurred such as does not occur more than once in twenty 
trials.’’ This level, which we may call the 5 per cent, point, 
would be indicated, though very roughly, by the greatest 
chance deviation observed in twenty successive trials. To 
locate the 5 per cent, point with any accuracy we should need 
about 500 years’ experience, for we could then, supposing no 
progressive changes in fertility were in progress, count out the 
twenty-five largest deviations and draw the line between the 
twenty-fifth and the twenty-sixth largest deviation. If the 
difference between the two acres in our experimental year 
exceeded this value, we should have reasonable grounds for 
calling the result significant. 

If one in twenty does not seem high enough odds, we may, 
if we prefer it, draw the line at one in fifty (the 2 per cent, 
point), or one in a hundred (the 1 per cent, point). Personally, 
the writer prefers to set a low standard of significance at the 
5 per cent, point, and ignore entirely all results which fail to 
reach this level. A scientific fact should be regarded as experi¬ 
mentally established only if a properly designed experiment 
tardy fails to give this level of significance. The very high 
odds sometimes claimed for experimental results should usually 
be discounted, for inaccurate methods of estimating error 
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have far more influence than has the particular standard of 
significance chosen. 

Since the early experimenter certainly could not have 
produced a record of 600 years* yields, the direct test of 
significance fails; nevertheless if he had only ten previous 
years’ records he might still make out a case, if he could claim 
that under uniform treatment, the difference had never come 
near to 10 per cent. His argument is now much less direct; 
he wishes to convince us that such an error as 10 per cent, 
would occur by chance in less than 6 per cent, of fair trials, 
and he can only appeal to ten trials. On the other hand, 
for those ten years he knows the actual value of the error. 
From these he can calculate a standard error, or rather an 
estimate of the standard error, to which the experiment is 
subject; and, if the observed difference is many times greater 
than this standard error, he claims that it is significant. At 
how many times greater should he draw the line ? This factor 
depends on the amount of experience upon which the standard 
error is based. If on ten values, we look in the appropriate 
published table for “ the 5 per cent, value of t, when 
7 t= 10 ” and find (1 p. 137) the value 2*228. If, then, the 
standard error is only 3 per cent., the 5 per cent, point is at 
6*684 per cent., and we can admit significance for a difference 
of 10 per cent. 

If we thus put our trust in the theory of errors, all the 
calculation necessary is to find the standard error. In the simple 
case chosen above (in which, for simplicity, it is assumed that 
each of the two acres beats the other equally often) all that 
is necessary is to multiply each of the ten errors by itself, 
thus forming its square, to find the average of the ten squares 
and to find the square root of the average. The average of 
the ten squares is called the variance, and its square root is 
called the standard error. The procedure outlined above, 
relying upon the theory of errors, involves some assumptions 
about the nature of field errors ; but these assumptions are 
not in fact disputed, and have been extensively verified in 
the examination of the results of uniformity trials. 

Measurement of Accuracy by Replication.— It would be 
exceedingly inconvenient if every field trial had to be preceded 
by a succession of even ten uniformity trials ; consequently, 
since the only purpose of these trials is to provide an estimate 
of the standard error, means have been devised for obtaining 
such an estimate from the actual yields of the trial year. 
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The method adopted is that of replication. K we had 
challenged, as before, the result of an experiment performed, 
say, ten years ago, we should not probably have been referred 
to the experience of previous years, but should have learnt 
that each trial acre was divided into, say, four separate 
quarters ; and that the two acres were systematically inter¬ 
mingled in eight strips arranged ABBAABBA, where A is the 
manured portion, and B the unmanured.* 

Besides affording an estimate of error such intermingling of 
experimental plots is of value in diminishing the actual error 
representing the difference in actual fertility between the two 
acres. For it is obvious that such differences in fertility will 
generally be greater in whole blocks of land widely separated, 
than in narrow adjacent strips. This important advantage of 
reducing the standard error of the experiment has often been 
confused with the main purpose of replication in providing an 
estimate of error ; and, in this confusion, types of systematic 
arrangement have been introduced and widely employed 
which provide altogether false estimates of error, because the 
conditions, upon which a replicated experiment provides a 
valid estimate of error, have not been adhered to. 

Errors Wrongly Estimated. —The error of which an estimate 
is required is that in the difference in yield between the area 
marked A and the area marked B, i.e., it is an error in the 
difference between plots treated differently in respect of the 
manure tested. The estimate of error afforded by the replicated 
trial depends upon differences between plots treated alike. 
An estimate of error so derived will only be valid for its 
purpose if we make sure that, in the plot arrangement, pairs of 
plots treated alike are not nearer together, or further apart 
than, or in any other relevant way, distinguishable from 
pairs of plots treated differently. Now in nearly all systematic 
an’angements of replicated plots care is taken to put the 
unlike plots as close together as possible, and the like plots 
consequently as far apart as possible, thus introducing a 
flagrant violation of the conditions upon which a valid estimate 
is possible. 

One way of making sure that a valid estimate of error will 
be obtained is to arrange the p lots deliberately at random, 

* This principle was employed in an experiment on the influence of 
weather on the effectiveness of phosphates and nitrogen alluded to by 
Sir John Bussell (3). The author must disclaim all responsibility for the 
design of this experiment, which is, however, a good example of its 
class. 
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so that no distinction can creep in between pairs of plots 
treated alike and pairs treated diflEerently ; in such a case 
an estimate of error, derived in the usual way from the 
variations of sets of plots treated alike, may be applied to test 
the significance of the observed difference between the averages 
of plots treated differently. 

The estimate of error is valid, because, if we imagine a large 
number of different results obtained by different random 
arrangements, the ratio of the real to the estimated error, 
calculated afresh for each of these arrangements, will be 
actually distributed in the theoretical distribution by which 
the significance of the result is tested. Whereas if a group of 
arrangements is chosen such that the real errors in this group 
are on the whole less than those appropriate to random 
arrangements, it has now been demonstrated that the errors, 
as estimated, will, in such a group, be higher than is usual in 
random arrangements, and that, in consequence, within such 
a group, the test of significance is vitiated. It is particularly 
to be noted that those methods of arrangement, at which 
experimenters have consciously aimed, and which reduce the 
real errors, will appear from their (falsely) estimated standard 
errors to be not more but less accurate than if a random 
arrangement had been applied ; whereas, if the experimenter 
is sufficiently unlucky, as must often be the case, to increase 
by his systematic arrangement the real errors, then the 
(falsely) estimated standard error will now be smaller, and will 
indicate that the experiment is not loss, but more accurate. 
Opinions will differ as to which event is, in the long run, the 
more unfortunate ; it is evident that in both cases quite 
misleading conclusions will be drawn from the experiment. 

A Necessary Distinction. —^The important question will be 
asked at this point as to whether it is necessary, in order to 
obtain a valid estimate of error, to give up all the advantage 
in accuracy to be obtained from growing plots, which it is 
desired to compare, as closely adjacent as possible. The 
answer is that it is not necessary to give up any such 
advantage. Two things are necessary, however: (a) that a 
sharp distinction should be drawn between those components 
of error which are to be eliminated in the field, and those which 
are not to be eliminated ; and that while the elimination of 
the one class shall be complete, no attempt shall be made to 
eliminate the other ; (b) that the statistical process of the 
estimation of error shall be modified so as to take account of 
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the field arrangement, and so that the components of error 
actually eliminated in the field shall equally be eliminated in 
the statistical laboratory. 

In reconciling thus the two desiderata of the reduction of 
error and of the valid estimation of error, it should be emphasised 
that no principle is in the smallest degree compromised. 
An experiment either admits of a valid estimate of error, or it 
does not; whether it does so, or not, depends not on the 
actual arrangement of jilots, but only on the way in which 
that arrangement was arrived at. If the arrangement 
ABBAABBA was arrived at by writing down a succession of 
“ sandwiches ’’ ABBA, it does not admit of any estimate of 
certain validity, although ‘‘ Student ” (2) has shown reasons 
to think that by treating each “ sandwich as a unit, the un¬ 
certainties of the situation aie much reduced. If, however, 
the same arrangement happened to occur subject to the 
conditions that each pair of strips shall contain an A and a B, 
but that which came first shall be decided by the toss of a coin, 
then a valid estimate may be obtained from the four differences 
in yield in the four pairs of strips. It is not now the 
“ sandwiches ” but the pairs of strips which provide inde¬ 
pendent units of information, and these units are double the 
number of the ‘‘ sandwiches.” 

Moreover, if the experiment is repeated, either by replication 
on the same field, or at different farms scattered over the 
country, the arrangement must be obtained afresh by chance 
for each replication, so that in only a small and calculable 
proportion of cases will the sandwich arrangement be 
reproduced. 

Thus validity of estimation can be guaranteed by appropriate 
methods of arrangement, and on the other hand there is 
reason to think that well-designed experiments, yielding a 
valid estimate of error, and therefore capable of genuine 
significance tests, will give actual errors as small as even the 
most ingenious of systematic arrangements. It is difficult 
to prove this assertion save by experimenting on the data 
provided by uniformity trials, because, in the absence of any 
satisfactory estimate of error, it is impossible to tell for certain 
how accurate, or inaccurate, such systematic arrangements 
really are ; while the aggregate of the uniformity trial data, 
hitherto available, is scarcely adequate for any such test. 
What can be said for certain is, that experiments capable 
of genuine tests of significance can easily be designed to be 
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very much more accurate than any experiments ordinarily 
conducted. 

A Useful Method. —^The distinction between errors eliminated 
in the field, and the errors which are to be carefully randomized 
in order to provide a valid estimate of the errors which cannot 
be eliminated, may be made most clear by one of the most 
useful and fiexible types of arrangement, namely, the arrange¬ 
ment in “ randomized blocks.” Let us suppose that five 
different varieties are to be tested, and that it is decided to 
give each variety seven plots, making thirty-five in all. It 
would be a perfectly valid experiment to divide the land into 
thirty-five equal portions, in any way one pleased, and then 
to assign seven portions chosen wholly at random to each 
treatment. In such a case, as has been stated above, no 
modification is introduced in the process of estimating the 
standard error from the results, for no portion of the field 
heterogeneity has been eliminated. On most land, however, 
we shall obtain a smaller standard error, and consequently a 
more valuable experiment, if we proceed otherwise. The 
land is divided first into seven blocks, which, for the present 
purpose, should be as compact as possible ; each of these 
blocks is divided into five plots, and these are assigned in each 
case to the five varieties, independently, and wholly at random. 
If this is done, those components of soil heterogeneity which 
produce differences in fertility between plots of the same block 
will bo completely randomized, while those components which 
produce differences in fertility between different blocks will 
be completely eliminated. In calculating an estimate of error 
from such an experiment, care must of course be taken to 
eliminate the variance due to differences between blocks, 
and for this purpose exact methods have been developed 
(1. pp. 176-232). 

Most experimenters on carrying out a random assignment 
of plots will be shocked to find how far from equally the plots 
distribute themselves ; three or four plots of the same variety, 
for instance, may fall together at the comer where four blocks 
meet. This feeling affords some measure of the extent to 
which estimates of error are vitiated by systematic regular 
arrangements, for, as we have seen, if the experimenter 
rejects the arrangement arrived at by chance as altogether 
“ too bad,” or in other ways “ cooks ” the arrangement to 
suit his preconceived ideas, he will either (and most probably) 
increase ihe standard etvQV as estimated from the yields; 
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or, if his luck or his judgment is bad, he will increase the real 
errors while diminishing his estimate of them. 


The Latin Sanare. —^For the purpose of variety trials, and 
of those simple tyjies of manurial trial in which every possible 
comparison is of equal importance, the problem of designing 
economical and effective field experiments, reduces to two main 
principles (i) the division of the experimental area into the 
plots as small as possible subject to the type of farm machinery 
used, and to adequate precautions against edge effect; (ii) the 
use of arrangements which eliminate a maximum fraction of 
the soil heterogeneity, and yet provide a valid estimate of the 
residual errors. Of these arrangements, by far the most 
efficient, as judged by experiments upon uniformity trial data, 
is that which the writer has named the Latin Square. 

Systematic arrangements in a square, in which the number 
of rows and of columns is equal to the number of varieties, 
such as 


ABODE 
E A B C D 
D E A B C 
0 D E A B 
B C D E A 


ABODE 
D E A B 0 
B 0 D E A 
E A B 0 D 
0 D E A B 


have been used previously for variety trials in, for example, 
Ireland and Denmark ; but the term “ Latin Square ” should 
not be applied to any such systematic arrangements. The 
problem of the Latin Square, from which the name was 
borrowed, as formulated by Euler, consists in the enumeration 
of every possible arrangement, subject to the conditions that 
each row and each column shall contain one plot of each 
variety. Oonsequently, the term Latin Square should only be 
applied to a process of randomization by which one is selected 
at random out of the total number of Latin Squares possible ; 
or, at least, to specify the agricultural requirement more 
strictly, out of a number of Latin Squares in the aggregate, 
of which every pair of plots, not in the same row or column, 
belongs equally frequently to the same treatment. 

The actual laboratory technique for obtaining a Latin 
Square of this random type, will not be of very general interest, 
since it differs for 6x5 and 6x6 squares, these being by far 
the most useful sizes. They may be obtained quite rapidly, 
and the Statistical Laboratory at Bothamsted is prepared to 
supply these, or other t 3 ^es of randomized arrangements, to 
inten^ng experimenters ; this procedBre is considered the 
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more desirable since it is only too probable that new principles 
will, at their inception, be, in some detail or other, misunder¬ 
stood and misapplied; a consequence for which their 
originator, who has made himself responsible for explaining 
them, cannot be held entirely free from blame. 

Complex Experimentation.—Only a minority of field experi¬ 
ments are of the simple type, typified by variety trials, in 
which all possible comparisons are of equal importance. In 
most experiments involving manuring or cultural treatment, 
the comparisons involving single factors, e.gr., with or without 
phosphate, are of far higher interest and practical importance 
than the much more numerous possible comparisons involving 
several factors. This circumstance, through a process of 
reasoning, which can best be illustrated by a practical example, 
leads to the remarkable consequence that large and complex 
experiments have a much higher efficiency than simple ones. 
No aphorism is more frequently repeated in connection with 
field trials, than that we must ask Nature few questions, or, 
ideally, one question, at a time. The writer is convinced that 
this view is wholly mistaken. Nature, he suggests, will best 
respond to a logical and carefully thought out questionnaire ; 
indeed, if we ask her a single question, she will often refuse to 
answer until some other topic has been discussed. 

A good example of a complex experiment with winter oats 
is being carried out by Mr. Eden at Rothamsted this year, 
and is shown in the diagram. 

Nitrogenous manure in the foim of Sulphate (S), or Muriate 
(M) of ammonia, is applied as a top dressing early^ or late in 
the season, in quantities represented by 0, 1, 2. When no 
manure is applied, wo cannot, of course, distinguish between 
sulphate and chloride, or between early and late applications ; 
nevertheless, since the general comparison 0 versus 1 dose is one 
of the important comparisons to be made, the number of plots 
receiving no nitrogenous manure (corresponding roughly to 
the so-caUed “ control ’’ plots of the older experiments) are 
made to be equal in number to those plots receiving one or 
two doses. This makes twelve treatments, and these are 
.replicated in the above sketch in eight randomized blocks* 
Note what a “ bad ” distribution chance often supplies; 
the chloride plots are aU bunched together in the middle of 
the first block, while they form a solid band across the top 
block on the right; in the bottom block on the right, too, 
all the early plots are on one side, and all the late plots on the 
other, 
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Fio. 1,—A CoMFLEX Experiment with Winter Oats. 


The value of such large and complex experiments is that 
all the necessary comparisons can be made with known and 
with, probably, high accuracy ; any general difference between 
sulphate and chloride, between early and late application, or 
asoribable to quantity of nitrogenous manure, can be based on 
thirty-two comparisons, each of which is affected only by 
such soil heterogeneity as exists between plots in the same 
block. To make these three sets of comparisons only, with 
the same accuracy, by single question methods, would require 
224 plots, against our 96 ; but in addition many other com¬ 
parisons can also bo made with equal accuracy, for all com¬ 
binations of the factors concerned have been explored. 
Most important of all, the conclusions drawn from the single¬ 
factor comparisons will be given, by the variation of non- 
essential conditions, a very much wider inductive basis than 
could be obtained, by single question methods, without 
extensive repetitions of the experiment. 

Jn the «|.bQve instance np possible interactipn of tlie ig 
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disregarded ; in other cases it wUl sometimes be advantageous 
deliberately to sacrifice all possibility of obtaining information 
on some points, these being believed confidently to be un¬ 
important, and thus to increase the accuracy attainable on 
questions of greater moment. The comparisons to be sacrificed 
wiU be deliberately confounded with certain elements of the 
soil heterogeneity, and with them eliminated. Some additional 
care should, however, be taken in reporting and explaining the 
results of such experiments. 

References. —(1) R. A. Fisher: Statistical Methods for Research 
Workers. (Oliver & Boyd, Edinburgh, 1925); (2) “ Student ” : On 
Testily Varieties of Cereals. {Bioinetrika^ XV, ]jp. 271-293, 1923) ; 
(3) Sir John Russell: Field Experiments : How They are Made and 
Wbat They are. (Jour. Min. Agric.y XXXII, 1926, pp. 989-1001.) 


TRIALS OF SUB-SOILING IN 1925 

Contributed by the Institute of Agricultural Engineering^ 
University of Oxford. 

The general methods of sub-soiling were detailed in an 
article which appeared in this Journal for January, 1923, 
and included also the results of tests of several machines 
designed for this purpose. The introductory note drew attention 
to the confusion which existed between deep ploughing and 
sub-soiling proper. The two processes were not kept sufficiently 
distinct; consequently the often unsatisfactory results of 
the former came to be erroneously attributed to the latter. 
Deep ploughing inverts the soil, and the soil thus brought from 
below to the surface may require a considerable amount of 
weathering before it becomes fertile. True sub-soiling aims at 
disturbing the lower soil without bringing it to the surface. It 
breaks up the hard “ pan ” formed, on many lands, as a result 
of chemical action or continuous cultivation, and allows a 
freer passage for water and air, without mixing with the 
upper fertile soil the earth which it disturbs. 

Trials in Essex and Oxfordshire —In the winter of 1922 
and the spring of 1923 the Ministry, in co-operation with the 
East Anglian Institute of Agriculture, sub-soiled a series of 
plots in Essex for a five years’ experiment. The conduct of 
these experiments was subsequently transferred to the 
Institute of Agricultural Engineering at Oxford, and in 1924 
further plots were laid down in Oxfordshire. From the 

2k 
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beginning of the experiments the sub-soiled and the control 
plots have received identical treatment in the matter of 
cultivation, manure and seeds, and no further sub-soiling has 
been done since the plots were originally prepared. 

The results of the first year’s experiments, published in this 
JouBNAL for February, 1924, showed that on every one of the 
sub-soiled plots the yield was greater than on the control plots, 
which were ploughed only without being sub-soiled. This 
extra yield was always sufficient in value to repay the extra 
cost of sub-soiling. The detailed results for 1923 and 1924 
appeared in this Jotjbnal for January, 1925; they showed that 
in the second year after sub-soiling increased returns were still 
being obtained. The present note deals with the results 
obtained in the third year of the original experiment and some 
results of the second year of the experimental plots in Oxford¬ 
shire. From the results given it will be seen that each sub¬ 
soiled plot has again produced a greater yield than the plots 
in the same field which were not sub-soiled. While the increase 
is not always as marked as in previous years it is still substantial 
and affords sufficient evidence that the beneficial effect of sub¬ 
soiling lasts for at least three years. The results given in 
Table III are of interest as showing the value of sub-soiling 
for roots. 

Though not occurring on one of the experimental 
fields, reference may be made to a remarkable feature 
which was observed on a field of London clay, sub-soiled 
three years ago. This bore last season a crop of clover, 
and the sub-soiled portions could be readily distinguished 
from those which had not been sub-soiled by their comparative 
freedom from weeds which were prevalent on the latter. On 
several of the experimental fields it was easy to recognise the 
sub-soiled portions with the eye, owing to the stronger and 
healthier appearance of the crop. 


Tabulated Results. —The tables, with one exception 
(Table IV), continue the tables given in the report which 
appeared in this Journal for January, 1925, and are numbered 
identically. Tables I to V give results from fields in Essex sub¬ 
soiled in the winter of 1922-23 ; Table VI refers to a field in 
Oxfordshire sub-soiled in the spring of 1924. It is unfortunate 
that on the stone brash plots in Oxfordshire there were again no 
results. The field could not be got ready for proper sowing and 
the whole crop was a failure. 
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As regards Table IV it should be explained that in the winter 
of 1922-23 two fields on boulder clay, in different parts of Essex, 
were sub-soiled for the purposes of this experiment. The 
record of one of these was given in Table IV of the previous 
report, but could not be included in the present report, owing 
to the 1925 crop (clover) being too patchy to allow of any useful 
results being collected. The other field suffered a similar failure 
in 1923 with a roughly sown crop of barley which was mostly 
taken by birds. Its record was consequently not included in 
the previous report. It is given, for the past two years, in 
the present Table IV as affording some evidence for the third 
year after sub-soiling on boulder clay. The decreased value of 
the wheat on the 7-inch sub-soiled plot will be observed. 
It is balanced by the increase of the barley, and the average 
of the two results gives a satisfactory figure. 

The value of the crops for the past season has been based on 
the weekly market reports. For the two preceding seasons 
they were, with one exception, based on the actual price 
obtained when the produce was sold. As was explained in the 
1924 report, money values, while constituting a convenient 
method of comparison, cannot be taken as an exact criterion. 
Not only do these values vary from time to time, but they 
differ for different crops. At the same time, the difference 
between the value on sub-soiled and unsub-soiled plots, 
accumulated over a period of years and balanced against the 
cost of sub-soiling, offers a ready means of estimating the value 
of the process. 

The following tables all give results per acre. In all cases 
both the control and the sub-soiled plots were ploughed to a 
depth of five inches. 


TABLE I 

Sand and Gravel (Field I) 


Depth of 
sub-soiling 

Crop 

Yield per acre 

Market price value 
per acre of extra 
yield 

Giaiii 

Straw 



cwt. 

cwt. 

£ s. d. 

Not s.s. 

Linseed .. 

9-7 

14-2 

— 

5 ins. .. 

,, .. .. 

12*3 

19-2 

2 16 11 

7 ins, .. 

,, . . . . 

12*8 


3 6 10 

9 ins. .. 

,, *. 

131 

17*4 

3 11 9 


Previous Cropping : 1923, Potatoes ; 1924, Spring Barley. 

2k2 
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TABLE II 

8and akd Gravel (Field II) 


Depth of 
sub-soiling 

Crop 

Yield j: 

)cr acre 

Market price value 


Peas 

Straw 

IJI7X ClL'XU X/X 

yield 

Not s.s. .. 

Peas . . 

cwt. 

23-5 

cwt. 

23-5 

£ s. d. 

5 ins. 

,, * . . . 

27-3 

27-3 

6 3 3 

7 ins. 

,, . . . . 

23-8 

24-8 

0 11 0 

9 ins. 

,, . . . . 

29*3 

27-6 

9 6 1 


Previotifi Cropping : 1923, Potatoes, 1924, Winter Barley, 


TABLE III 
Brick EARTrr 


Depth of 


Yield por acre 

Market price value 

sul)-soiling 

C/rop 

per acre of extra 
yield 



tons 

£ s. d. 

Not s.a. 

Kohl-rabi 

14-3.. 

— 

5 ins 

• • 

19-3.. 

6 5 4 

7 ins. 

,, 

161 . . 

2 4 2 

Not s.s. 

Mangolds 

25-3 .. 

— 

7 ins 

4, . . 

27-8 .. 

2 10 9 

9 ins. 

f1 • • 

32-7 .. 

7 8 6 


Previous Cropt)ing ; 1923, Barley ; 1924, Oats. 


TABLE IV 
Boulder (^lay 


Depth of 

Year and croj) 

Yield I 

jer acre 

Market price value 
per acre of extra 

m.t 11 **ov/iAii i.kx 


Grain 

Straw 

yield 



cwt. 

cwt. 

i 

i 

Not s.s. 

1924 Beans . . 

19 

18 

— 

5 ins. 

ft 

2,5-1 

23 

3 17 0 

7 ins. 

ff 

23-5 

21*3 

2 16 6 

Not H.S. 

1925 Wlioat 

14-2 

24-9 

_ 

6 ins. 

ff • • 

L5-7 

25-6 

1 0 9 

7 ins. 

ft • • 

14-6 

21*6 

0 1 8 

Not s.s. 

Barley 

8-9 

9-5 

(decreased value) 

7 ins. 

ft • • 

12-3 

12-4 

2 0 6 


Previous Cropping : 1923, Barley (failed). 
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TABLE V 
London Clay 


Depth of 


Yield per acre 

Market price value 

sub-soiling 

Crop 

-- 

— 

per acre of extra 



(hain 

Straw 

yield 



ewt. 

cwt. 

£ s. il. 

Not s.s. 

Wheat 

17-4 

27-3 

— 

7 ins. 

9 * • • 

22*8 i 

34-0 

o 

cc 


PrevionH Cropping : 1923, Wheat; 1924, Peas. 


TABLE Vi 
Oxford (-lay 


Depth of 


Yield ]>or acre 

Market price value 

sub-soiling 

Crop 

Grain 

Straw 

per acre of extra 
yield 



cwt. 

ewt. 

£ s. d. 

Not s.s. .. 

Oats 

22-3 

20*3 

— 

6 ins. 

99 * • * • 

270 

25-2 

3 3 4 

7 ins. 

^9 • • • • 

26-9 

25*8 

2 16 6 


Previous (topping : 1924, Tares an<l Oats (Ensilage) ; Suli-soiled 

Spring, 1924. 


BACILLARY WHITE DIARRHOEA OF 
CHICKS 

T. M. Doyle, F.R.C.V.S., 

Ministry of Agriculture and Fisheries, 
Introduction. —Bacillary white (liarrhoca is an acute septi- 
caemic disease of young chicks caused by the Bacillus pullorum. 
The infection also occurs in adult fowls in a chronic form which 
rarely ends fatally. The fowl is the only species susceptible to 
natural infection. There is no record of the introduction of 
the disease into Great Britain, but it has probably existed here 
for a very long time. The great expansion of poultry farming 
during recent years, and more particularly the increased 
employment of artificial methods of incubation and the large 
unit system, have brought it into prominence. 

Bacillary white diarrhoea is essentially a disease of artificial 
incubation. It may also occur where only natural methods of 
hatching are employed, but in such cases it rarely causes 
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trouble and tends to disappear- Although chicks hatched 
under hens are just as susceptible as those artificially incubated, 
the mortality is smaller and there are fewer carriers amongst 
the survivors. This is partly due to the dark, warm atmosphere 
of the brooder which favours the survival of the causal 
parasite, while under natural conditions light and temperature 
have an inhibitory effect, tending to destroy it. 

As hen-hatched chicks also are continually on the move, 
infection is disseminated over a wide area, and the same 
favourable conditions for contamination do not occur as in a 
crowded brooder. Furthermore, an incubator holds a large 
number of eggs, and consequently the risk that some of these 
may have come from a carrier bird is relatively greater. 

Diagnosis. —^When a high mortality occurs in a brood 
within a few days of hatching, and the majority show symptoms 
of diarrhoea which cannot be attributed to faulty management, 
bacteriological examination should invariably be carried out, 
A bacteriological examination is the only reliable method of 
ascertaining the presence of the disease. No confidence can 
be placed in a diagnosis based on the naked-eye appearances 
found at post-mortem examination. Adult fowls, that harbour 
the organism in the system, can be detected by the agglutina¬ 
tion test or, if killed, by bacteriological examination of the 
organs. The disease is to be differentiated from dietary troubles, 
coccidiosis, aspergillosis, and avian typhoid. 

Source of Infection. —Infection may occur in various ways. 
The principal means of dissemination is through infected eggs. 
It has been conclusively proved that a large number of chicks 
which survive the disease retain the causal organism in their 
systems and later transmit it through the eggs. Usually, only 
a small number are born infected, and these serve to infect 
others in the incubator or in the brooder. Chicks are particularly 
susceptible during the first three or four days of life. This 
susceptibility is greatest up to about the thirty-sixth hour, 
and then gradually diminishes, until by the fourth or fifth 
day they are practically immune to acute infection. 

Recent inquiry has shown that carrier birds are able to 
liberate the Bacillus pullorum in the faeces as well as through 
the eggs, and are a continual source of danger. The runs 
become contaminated, and chicks pick up the infection, or it 
may be carried to them by indirect means as, for example, on 
the hands or boots of attendants. Brooders and incubators 
which have recently held diseased chicks are another fruitful 
source of infection. 
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Mortality. —Bacillary white diarrhoea is the most fatal and 
widespread disease to which young chicks in this country are 
exposed. The death rate varies from 30 to 90 per cent., with 
an average mortality of about 75 per cent. 

Symptoms. —In general it may be stated that the symptoms 
are not characteristic. They resemble those of other intestinal 
diseases of young chicks, and are of little assistance in making 
a diagnosis. The history of an outbreak is, however, of some 
value. When a heavy mortality occurs in a.hatch during the 
first four or five days of life, and when the majority have 
diarrhoea, provided there has been no mismanagement, the 
possibility of the existence of bacillary white diarrhoea must be 
seriously considered. The disease usually appears within two 
or three days after the chicks are hatched, and spreads rapidly 
through the brood. The period of incubation is four to ten 
days. 

The affected chick is drowsy in appearance and sways 
backwards and forwards when in a standing position. The 
appetite is diminished or in abeyance. The most characteristic 
symptom is the presence of a white or yellowish diarrhoea ; 
but this may be absent in a small number of chicks. In acute 
cases the chick may be found dead without having shown any 
previous illness. In chronic cases lasting one to three weeks, 
emaciation is marked and the gait uncertain. The 
chicks that survive acquire the appearance of having a short 
back and a large abdomen. 

Post-mortem Appearances. —The naked-eye appearances 
found on post-mortem examination are not sufficiently 
characteristic or constant to enable a definite diagnosis to be 
made. If the attack has been acute there will not have been 
sufficient time for changes to have occurred. The yolk is 
usually unabsorbed : this may, however, be due to other 
causes, such as weak constitution or faulty incubation. 

The light yellow colour of tho liver which is frequently stated 
to be a lesion of the disease is merc'ly the normal appearance 
during tho first few days of life ; it gradually changes to a dark 
brown. CVmgostion and necrotic nodules in the lungs are the 
most characteristic lesions found, and occur in about 40 per cent, 
of cases. 

Pneiunonia with purulent foci is frequently encountered in 
incubator hatched chicks, and such cases may easily be mistaken 
for tho lesions found in the specific pneumonia of bacillary white 
diarrhoea. 

Infected Eggs. —Recent inquiry has shown that the number 
of infected eggs laid by carrier birds varies with the individual; 
sometimes they are of rare occurrence, while in other oases 
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as many as 18 per cent, may be infected. This explains the 
oases, occasionally met with, where some hatches are healthy 
while others are diseased, although the eggs are from the 
same stock. The yolk is the only part of the egg that contains 
the causal organism. 

The Agglutination Test. —This test is very delicate and 
reliable, and of indisputable value for the detection of carrier 
birds, but, like other serological methods of diagnosis, is not 
infallible. When properly carried out and correctly inter¬ 
preted, the percentage of error is smaU and does not diminish, 
to any appreciable extent, its practical value. 

The test is based on the presence of substances known as 
agglutinins in the blood serum of infected animals. There are 
no agglutinins for the Bacillus pulloram in the serum of 
healthy fowls, which, therefore, never give a positive reaction. 
In the diagnosis of other diseases a positive reaction is 
generally regarded as signifying either past or present infection. 
In bacillary white diarrhoea a positive reaction would appear 
to indicate present infection ; this conclusion is based on the 
results obtained from the bacteriological examination of a 
large number of reactors. 

A point of practical importance is that reacting birds always 
have infection of the ovary ; other organs may also be infected. 
A certain interval must elapse between the bird becoming 
infected and giving a reaction to the test. In artificially 
infected birds this period is about six days. It is probably 
somewhat longer under natural conditions. For this reason 
it is advisable to retest the flock after an interval of one 
month. It is well known that one agglutination test is not 
usually suflScient to enable infection to be completely eliminated 
from a farm. The first test picks out most of the affected 
birds, but a second, or even a third test generally results in 
finding one or two further cases. In exceptional eases, one 
test has been successful, and a high percentage of healthy 
chicks has been hatched from the non-reacting stock. 

Although the test has proved to be extremely reliable, it 
has not fulfilled its early promise of providing a speedy method 
of eradicating the disease from infected flocks. It is too 
expensive and laborious to be solely relied upon, and should 
be regarded only as a temporary measure to allow of the 
carrying on of breeding operations until such time as the 
infected flock can be replaced by healthy young birds. 

In view of the large amount of blood testing which is being 
carried out at present, it is advisable to direct attention to 
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the limitations of this method, otherwise it may be wrongly 
employed, its value exaggerated, and public confidence in it 
destroyed. 

(1) The test should be applied only to infected flocks. 

(2) Stock birds only should be tested. 

(3) One test of an infected flock is no guarantee of the complete 
elimination of the disease. 

(4) When a whole flock, which has no previous history of bacillary 
white diarrhoea, passes one agglutionation test, there are 
reasonable grounds for presuming it is free from the disease. 

(5) To be certain within reason that all infection has been eliminated 
from a flock, all the birds must at the same time give negative 
reactions to two successive tests. This is necessary only in the 
case of owners who wish to guarantee eggs or cliicks free from 
the disease. 

(6) An owner is justified in guaranteeing the eggs or chicks of 
tested stock free of bacillary wliite diarrhoea only when Clause 
(4) or (6) has been fulfilled. 

The Cairier Fowl. —The carrier fowl is one in which the 
Bdcilltis pvlloTum is localised in one or more of the internal 
organs. The organs infected in order of frequency arc the 
ovary or testicle, spleen, gall-bladder wall, kidney, and liver. 
The heart blood, bone marrow, and lung do not appear to be 
infected in the adult. 

The majority of carriers acquire infection when in the chick 
stage. They show no symptoms and are usually in excellent 
condition. A small number of carrier birds overcome the 
infection and make a complete recovery ; the extent to which 
this occurs is too small to be of practical importance. Occa¬ 
sionally a first test of lightly infected birds, particularly cocks, 
is positive, whereas a second test made after a short interval 
may be negative. If further tests are carried out it is usually 
found that positive reactions wiU again occur. A positive 
reaction should always be accepted as indicating infection, 
and the bird should be removed from the flock. 

A large number of carriers show marked pathological 
changes in the ovary; the appearance presented by the 
diseased organ is quite characteristic (see Fig. 1). The ova 
are hard, shrunken, and angular, and the natural yellow 
colour is changed to a dark brown or greenish tint. On section, 
the ova are of a tough cheesy consistency, and have a yellowish 
red or greenish tinge. 

It has recently been shown that, as the result of the changes 
in the ovary, the egg-laying powers of carriers ” are very 
seriously impaired ; the majority of these birds probably are 
kept at a loss. The carrier hen, therefore, is unprofitable as 
well as a source of danger. 
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It is frequently stated that all chicks are carriers of the 
causal organism of bacillary white diarrhoea, and that as the 
result of adverse conditions, such as weak constitutions, 
inclement weather, or dietetic eiTors, the disease makes its 
appearance. No evidence has been produced to substantiate 
this speculation, and in some cases, at least, it is brought 
forward merely to excuse the sale of diseased chicks. The 
bacteriological examination of a large number of known 
healthy chicks of varying ages, and from many hatches, has 
failed to reveal the presence of Bacillus pullorum. It may 
be concluded that this organism is not a normal inhabitant 
of the healthy chick. 

The Clock Bird. —It is not known definitely if the cock bird 
plays any part in the spread of the disease. Young chicks 
of both sexes are equally susceptible, but as development 
proceeds the majority of cocks appear to overcome infection 
and a small number only become carriers. It is improbable 
that the cock bird is a transmitting agent of first importance, 
but it is possible that it may act mechanically in transferring 
infection from a diseased to a healthy hen. It is probable 
that the faeces of infected cocks contain the Bacillus pullorum 
in a similar manner to those of cairier hens. It w'ould bo wrong, 
therefore, to disregard the cock as a possible source of infection 
and, until more knowledge has been acquired, it is advisable 
to dispose of reactors. 

Treatment. —Attempts to cure affected chicks are futile and 
inadvisable. .Despite the many so-called ‘‘ cures ’’ on the 
market, there is no known method of treatment which is of 
the slightest value. Furthermore, the fact that many chicks 
which recover harbour the causal agent, and are a potential 
source of future outbreaks, is a strong argument against the 
policy of treatment. 

Vaccination. —^Vaccines do not confer immediate protection 
when introduced into the body; there is a period of four to 
five days after inoculation, during which susceptibility is 
actually increased. Owing to the rapid development of 
bacillary white diarrhoea, vaccination is of no value. It confers 
no protection during the susceptible period, and the danger 
of acute infection has passed before immunity is acquired. 

Control and Eradication. —In spite of the widespread distri¬ 
bution of the disease, its complete eradication from infected 
flocks presents no great difficulty, and can be achieved in a 
relatively short time. 
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There are certain factors which are of great assistance in 
the control of poultry diseases. These are :— 

(а) The relatively small value of the individual fowl permits 
its destruction when diseased without involving the owner in 
any serious loss. It is a sound policy, at the first appearance 
of a contagious disease, to destroy the affected birds and 
limit the spread of infection. 

(б) The short average life of the fowl facilitates the replace¬ 
ment of a diseased flock by healthy young birds in a brief 
space of time. 

These two factors are particularly valuable in controlling 
bacillary white diarrhoea. 

The measures for dealing with outbreaks may be divided 
into two parts :— 

(1) The elimination of earner bkds by the agglutina¬ 

tion test. 

(2) The building up of a healthy flock. 

As soon as the disease has been diagnosed by a bacteriological 
examination, the stock birds should be tested, and reactors 
immediately removed from the flock. It is most important 
to move those birds which have passed the test on to clean 
ground to prevent further cases arising from the infected 
runs. The contaminated ground should be heavily dressed 
with ground quick lime* and left vacant for at least one 
month. 

As one test is unlikely to eliminate all carriers, it is 
advisable to divide the flock into groups and to put a 
distinguishing mark on the eggs from each group. The size 
of a group will depend on the egg capacity of the incubators 
employed. In a general way it should be so arranged that 
the eggs from one or two groups will be sufficient to fill one 
incubator within reasonable time. If the eggs from the flock 
are mixed indiscriminately in the incubators, it will be 
necessary, if the disease reappears, to retest all the birds. 

With the group system it will be necessary to retest only 
the groups which provided the eggs for the particular incubator 
in which the disease has occurred. The chicks hatched out in 
different incubators should not be mixed before they are ten 
days old, and then only if there has been no abnormal loss. 

The Building up of a Healthy Flock.— Chicks which have 
survived an outbreak should not in any circumstances be 
used for breeding purposes. Recent inquiry has shown that 
a large number are carriers and they will be the means of 
♦ See Leaflet Mo. 170, Ministry of Agriculture and Fifaliones. 
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starting fresb outbreaks. The practice of breeding from them 
is responsible in a large measure for the present widespread 
distribution of the disease and for the lack of success of efforts 
at eradication. 

It is not a sound policy to employ the agglutination test 
for the elimination of carriers from amongst the chickens 
which survive an outbreak. The flock infection is usually so 
heavy that three or more tests are necessary to ensure success. 
The value of the birds is not sufficient to pay for the tests 
and for the time and labour expended in obtaining the 
blood. 

If the number of chicks wliich survive an outbreak is small 
they should be destroyed. If, however, the number is con¬ 
siderable, to destroy them might cause considerable flnancial 
loss; in such circumstances they should be isolated and 
fattened for table purposes. 

Healthy chicks and those which have survived an outbreak 
should not be lun together as, apart from the risk of the 
healthy contracting the infection from the contaminated 
ground, it is difficult or impossible when the time arrives for 
the selection of birds for breeding stock to know whether 
they came from diseased or healthy broods. In such circum¬ 
stances some owners have recourse to the agglutination test; 
an expensive and unsatisfactory method of dealing with a' 
problem which the exercise of a little foresight would have 
avoided. 

Clear or infertile eggs should not be fed to chicks, as they 
may be infected and be the means of starting an outbreak. 

The agglutination test can also be employed for the pro¬ 
tection of healthy flocks, and, in view of the prevalence of 
the disease, new birds should be purchased subject to passing 
it. The cost is insignificant compared with the valuable 
protection it confers. 

Summary. —The measures, step by step, for dealing with 
an outbreak of bacillary white diarrhoea, are as follows :— 

(1) When abnormal losses occur in a brood, without any 
apparent cause, a bacteriological examination should invariably 
be carried out. 

(2) If bacUlary white diarrhoea is diagnosed the adult stock 
birds should be submitted to the agglutination test. 

(3) Reactors should be removed from the flock and disposed 
of for table purposes. 

(4) The healthy birds should be moved to fresh ground. 

(6) The infected runs should be given a heavy dressing with 
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ground quick lime and left vacant for at least one month. 
Incubators, brooders, and houses should be thoroughly 
sprayed with a reliable disinfectant. 

(6) Divide the flock into groups and put a distinguishing 
mark on the eggs from each group. Each incubator should 
be reserved for the eggs from one or several groups. 

(7) Chicks which survive an outbreak should either be 
destroyed or isolated and fattened for the table. 

(8) The agglutination test should not be employed for the 
elimination of carriers from amongst the chickens which 
survive an outbreak. 

(9) Chickens from healthy broods only should be reserved 
for breeding purposes. 

Veterinaiy Tests for Poultry Diseases. —The Ministry carries 
out post-mortem examinations, agglutination tests for the 
detection of adult “ carriers ’’ of bacillary white diarrhoea, 
and other bacteriological work in connection with poultry 
at its veterinary laboratory. 

It is open to poultry-keepers whose birds are dying or who 
have other evidence of the existence of disease in their flocks 
to avail themselves of the facilities provided for diagnosis. 

Fees. —The charge for an ordinary post-mortem examination 
is 3s. a bird. In the case of birds submitted for post-mortem 
or other examination from egg-laying trials, a reduced fee of 
2s. per bird is charged. 

In cases where flocks are suspected of being infected with 
Bacillary White Diarrhoea an inclusive fee of 10s. is charged 
for a diagnosis. This fee covers whatever number of laboratory 
tests are required to establish or otherwise the existence of 
the disease. In cases, therefore, where chicks have died in 
considerable numbers, several specinaen chicks should be sent 
for examination as soon as possible after death, in order to 
provide sufficient material for the laboratory tests. If further 
material is required the Laboratory will ask for it, but will 
make no further charge beyond the prescribed fee of 10s. 

In flocks where Bacillary White Diarrhoea has been found to 
exist, samples of blood of adult birds will be tested at the 
laboratory at an additional fee of Is. per bird up to forty, 
and at the rate of 6d. for every bird over that number. 

Sterile tubes for the collection of blood samples will be 
supplied to applicants by the laboratory. 

Technique ol Bleeding Fowb. —Fowls should be fasted for 
twenty-four hours before bleeding. Raise the wing from the 
body and disinfect the under surface. Plucking the feathers 
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from the under surface assists the operation. Lay the fowl 
on its side and hold down with the left forearm. Grasp and 
extend the upper wing backwards with the left hand. 

With a sharp pointed knife make a small incision in the 
vein where it passes over the surface of the elbow. Allow 
the blood to collect in the hollow formed by the elbow and 
wing membrane, and scoop up the blood with the tube until 
a quarter full. Usually no effort is required to stop the flow 
of blood, but it is well to apply momentary pressure over the 
out. 

Label the tube with the number of the bird as it is impossible 
and unnecessary to put name on each tube. Set aside in a cool 
place and allow to clot. Care should be taken not to agitate 
the sample while the clot is forming. 

Mark the packet conspicuously, Fragile, with Care, 
Pathologioai. Specimen,” and dispatch by letter post pre-paid 
(see page 24 P.O. Guide), to :— 

Chief Veterinary Officer of the 

Ministry of Agriculture and Fisheries Laboratory, 
New Haw, Weybridge. 

A covering letter should be sent at the same time giving the 
name and address of the owner of the birds and date of 
dispatch of samples. 


MILK PRODUCTION AND MARKETING 

K. H. Bond 

The mind of every producer of milk is occupied at the 
moment with the question of milk prices for the coming con¬ 
tract year. The time is, therefore, opportune for a short 
survey of the position of the milk-producing industry in the 
matter of bargaining. 

Bargaining is but a part of marketing. The whole is greater 
than the part, and a survey to be complete must examine 
all aspects of the question. Marketing—one uses the word in 
its widest sense—embraces organisation for sales, maintenance 
of quality, control of output, the manufacture of surpluses and 
by-products, and the grading of produce. Eacjh of these factors 
has a more or less important bearing on milk production, the 
fundamental object in each instance being to exploit to the 
producer’s advantage the operation of the ecoijc^c law of 
supply and demand. Milk recording, breeding for milk, 
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scientific rationing and other progressive means of improving 
the lot of milk producers, are at the moment much less 
important to milk producers than is marketing in its widest 
sense. To interpret marketing in the narrow sense of sales 
organisation and to rely on the perfecting of that alone as 
the solution of the industry’s present problem—^the securing 
of adequate return—^is unsound policy, because it is an 
incomplete policy. 

The law of supply and demand is inexorable. Collective 
bargaining must be accompanied by an organised endeavour to 
regulate the supply to the demand, and to stimulate demand 
to the measure of the supply. The latter, though an important 
desideratum, is inevitably slow to take effect, by whatever 
means it is attempted. The regulation of supplies, even if it 
calls for great organisation, is the more potent factor in main¬ 
taining the price level. 

While this country imports from abroad dairy produce in the 
form of dried, condensed and evaporated milk, cheese and 
butter to the equivalent of 1,500 million gallons of milk per 
annum, it cannot be said that it suffers from an over pro¬ 
duction of milk. There is no case for general restriction of milk 
production. There is, however, serious over-stocking of the 
liquid milk market, almost throughout the year, owing to 
recent great increase in milk production and, though in less 
degree, to higher average yields per cow. The disparity between 
the price realised on yearly contracts for liquid milk to be sold 
as such to consumers, and the retum obtained when milk is 
manufactured into butter or cheese and the by-products of that 
manufacture are fed to stock, together with the increased 
facilities for transit due to motor transport, have led to a 
scramble for the liquid milk market and a general disregard 
of manufacturing processes by the producer. 

The burden of the utilisation of surpluses in the liquid 
milk trade now rests on the shoulders of the distributors, who 
guard themselves by a surplus clause in the contracts. 
This is a bad policy for the producer, since the chance to 
manipulate the law of supply and demand to his advantage is 
lost. 

Fearing serious surpluses of milk, with which he may be 
unable to deal, the buyer has covered himself with a clause that 
he may refuse supplies on the contract at a penalty of 2d. per 
gallon for every gallon refused. During the past year he has 
been able on occasion to refuse contract supplies, forfeit the 
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2d. per gallon, and still buy in lieu supplies on the open milk 
market at 6d. per gallon less than the contract price, with a 
net gain to himself of 3d. per gallon. This is greatly to the 
disadvantage of the unprepared contracting farmer, who 
suddenly finds that he has to keep all the milk produced at 
home and do the best he can with it. The danger of handing 
over to the buyer the responsibility of disposing of surpluses is 
only too well illustrated by such occurrences. 

East Sussex and Essex provide examples of definite, organised 
attempts on the part of the producers to shoulder the re¬ 
sponsibility for the utilisation of surplus milk by the establish¬ 
ment of co-operative cheese factories. These examples will 
need to be followed throughout the milk-producing districts 
of the country. In the districts where they are established, 
competition from other counties not so prepared may render 
such isolated attempts ineffectual as bargaining factors. 

The commercial success of such undertakings is dependent on 
a return being secured which will cover the cost per gallon of 
the milk utilised, and while this can be achieved in the summer 
months, the higher cost of milk production makes it impossible 
in the winter months. In winter the impossibility of the 
producer manufacturing his surplus into dairy products at a 
remunerative price means that surpluses during those months 
are disastrous to the producer. The position can only be met 
by restriction of winter milk supplies. 

Winter surpluses are a comparatively new feature in the 
industry. At the time of the publication of the Linlithgow 
Keport (1923) they were not sufficient to constitute a serious 
problem ; indeed, the tendency even so late as 1923 was for 
supplies to be short in the winter months. 

A winter milk price much greater than the summer price, 
larger average yields from autumn calvers, and low prices in 
relation to cost of production in August and September, have 
especially tempted those coming fresh into milk production, 
to produce winter milk; the fortnightly milk cheque from 
which to pay wages and regular outgoings is a feature of 
economic importance on milk-producing farms. A surplus in 
the liquid milk market in winter is a serious embarrassment 
to the whole industry; some restriction to bring production 
in nearer relation to the demand in winter is urgent. This 
can scarcely be effected voluntarily, and the acceptance of a 
lower price for the winter months, which would of itself have 
a slight tendency to discourage winter milk production, would 
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require a corresponding increase in summer milk prices to 
maintain the present level of returns. 

K such terms were made there would be a serious danger of 
surplus milk competing with contract milk in summer, with a 
possible break in prices. The producing industry must be in a 
position to withhold the surplus milk from the market by 
manufacturing it during the summer months. It is manifest 
that producers should, by its own organisation, shoulder the 
responsibility of utilising surpluses in the liquid milk market, 
in order to strengthen the hands of those whose responsibility 
it is to drive the bargain. 

The Linlithgow Report made strong recommendations in 
this connection, and clearly laid down the lines for sound 
co-operative enterprise in the manufacture of milk products. 
The marketing of such products in itself constitutes a problem 
second only to that of organisation for its manufacture, but 
here the problem is a different one from that of millc marketing. 
It is rather a question of quality and grading than of regulation 
of supply and demand. The governing factor in the dairy 
produce market is the price of imported cheese and butter, but 
high-class home produce commands a higher price than that 
imported. 

Competition from abroad can only bo met by quality. 
Though fresh Merchandise Marks Legislation might aim 
at preventing imported produce from being passed off 
as home-produced, this in itself is not sufficient, but 
calls for the grading of home produce in order that it 
shall establish definitely its superiority and uniformity. 
The use of a trade brand and mark, by associations of 
makers of the different types of cheeses manufactured in this 
country, for cheese of an assured quality, would not only lay 
down the standard of quality of each type of cheese—at present 
an unknown quantity—but would greatly enhance the 
reputation of home dairy produce. A higher price would be 
secured for a product of unvarying good quality. 

The manufacture of milk surplus to the liquid milk trade 
and the marketing of the product, are wide enough subjects, 
but they do not exhaust the aspects of the relation of marketing 
to milk production. They deal with but one side of it, the 
regulation of supply. 

The stimulation of demand, slow though it may conceivably 
be, must nevertheless not be ignored if the fullest benefits arc 
to be derived from organised marketing, of which it is an 
integral part. 

2l 
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In the forefront of those considerations affecting demand one 
naturally places the tendency of a lower retail price to induce 
greater consumption, but the limitations of the price factor 
are two-fold. In the first place, milk consumption is a matter 
of national habit, and as with bread, is much less affected by 
slight rise and fall in price x)er unit of distribution than in the 
case of more casual food commodities. In the City of 
Peterborough, though the ruling price is Id. per quart less 
throughout the year than the general retail price of 7d. per 
quart in winter and 6d. in summer, the consumption per head 
of milk is not greater. The national milk-drinking habit is 
influenced by the general appreciation of milk as a food, the 
attractiveness or otherwise of its presentation to the public, 
and its quality. The appreciation of it as a food is a matter of 
education : it is too widely regarded as a mere adjunct to 
beverages and dishes rather than as a food in itself, which can 
replace other articles of diet. With this outlook is closely 
linked up the consideration of the quality in point of whole¬ 
someness. This is strikingly illustrated by the fact that those 
who buy graded milk ’’ consume a greater quantity of milk 
per head than those who buy ordinary milk. 

In recognising that quality has a direct bearing on consump¬ 
tion, it may be observed that the tendency of legislation to 
demand greater care in the production and handling of milk, 
even if it resulted in slightly decreased production, will tend, 
ultimately, to stimulate demand to the advantage of the 
producer, and will make easier the task of those who by publicity 
and by education strive to increase the appreciation of milk as 
a food. The presentation of milk to the consumer in bottles has 
a psychological effect towards the same end. If a commodity 
is treated with such consideration by the distributor its value 
is more apparent than if it is sold loose by can and dipper. 
The effect of packing on consumption is great, as is clearly 
shown by the fact that there is a ready sale for “portion cheeses’’ 
of good quality wrapped in silver paper and labelled, at 
28. 6d. per lb., as compared with bulk cheese at Is. 8d. 

Apart from the greater or less reaction of price on consump¬ 
tion one must consider that improvements in production and 
distribution necessarily reflect on the price to be charged. A 
lowering of the retail price would leave an insufficient margin of 
profit for both producer and retailer to conform to the require¬ 
ments of the day; in fact the industry looks rather to the 
maintenance of high quality to stimulate demand than to a 
lower retail price. 
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The conclusion one is forced to on surveying the position 
is that there is a tendency for the producer to become a 
mere appendage to the milk distributive trade, in so far as the 
latter undertakes to dispose of surplus milk and to rectify 
unhygienic production by pasteurisation—a tendency which 
must be resisted by more complete organisation for the in¬ 
dependence of the industry of milk production. What does 
that independence involve ? The concentration of population 
in the large towns and dense industrial districts has made milk 
distribution a business apart. To usurp its functions even 
temporarily is too great a task for the producer. Rather should 
organisation be devoted to supplying the distributor with his 
needs for distribution only and the manufacturer with his 
neexls for milk products, and to retaining the right to deal with 
what surpluses remain by efficient co-operative enterprise. 


THE CONTROL OF THE NARCISSUS 
EELWORM 

Gordon W. Gibson, F.L.S., 

Isles of Scilly Ex 2 >erimental Station. 

Introduction. —The rapid spread of the Narcissus eelworm 
in recent years is attributable mainly to the ease with which 
infested bulbs can be transported from one district to another 
in the ordinary course of commerce. In consequence, the 
progressive grower, who is anxious to plant new varieties 
and buys bulbs freely from many sources, either in this country 
or abroad, is often the first in a locality to suffer from this 
most devastating of all narcissus i)ests ; and, in any event, he 
runs a constant risk unless reasonable precautions are taken. 

Symptoms of Eelworm Attack. —Many excellent descriptions 
of the characteristic distortions caused by eelworm injury 
are available, and it is not proposed here to discuss the external 
signs of infestation in the different varieties of narcissus. 
There is considerable variation, however, in the response of the 
plant to the attacks of this nematode. Where eelworm is 
suspected, it is well to obtain expert advice as soon as possible, 
so that, on infection being confirmed, measures may be taken 
to localise the outbreak. It is important to note, also, that 
where the numbers of eelworm present are very small, the 
plant will not be distorted and may flower satisfactorily, with¬ 
out showing any signs of infestation, 
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Natural Spread of Eelworm. —The conditions which influence 
the severity of attack and the natural dissemination of this 
pest are but little understood. There is some evidence to show, 
however, that a high water content in the soil is favourable 
to a rapid spread of the nematode from the various centres of 
infection in the field. Where infested bulbs have been boxed 
and are grown under glass, the destruction of the bulb may 
be very rapid, as injured tissue is soon invaded by fungi and 
bacteria, which increase rapidly under the conditions main¬ 
tained in a glasshouse. The true parasitic eelworm is very 
sensitive to changes in the ceil sap, and the narcissus race of 
the stem eelworm (Tylenchus dipsaci) is no exception. Soon 
after other organisms are present, the eelworm are obliged 
to leave or die, and, where the decay of narcissus bulbs is 
very rapid, the presence of other organisms is generally 
indicated, although eelworm is likely to be the primary cause 
of the diseased state. 

Soil Treatment. —It is hoped that some efficient and not too 
costly means of killing nematodes in the soil may be available 
eventually, but at present no efficient practical field method 
of treating infested land has been discovered. That the 
particular biologic race of Tylenchus dipsdci which infests 
narcissus may be starved out of land, by removing all bulbs 
for a period of years, is recognised. Any practical grower 
knows, however, how difficult it is to remove every bulb from 
a field, and only when all bulbs have been removed can the 
starving period be regarded as having started. 

Pirecautions against Introducing or Spreading Infection.— 

To reduce to a minimum the risk of introducing the narcissus 
eelworm through the importation of fresh stocks, purchasers 
are strongly advised to plant only those bulbs which are 
certified to have been immersed in water retained at a tem¬ 
perature of 110®F. for three hours; and such precaution is 
most desirable whether the bulbs are bought in this coimtry, 
Holland or elsewhere, and whether the consignment is accom¬ 
panied by a health certificate or not. This hot-water treatment, 
described in more detail later, is the recognised remedy for 
eelworm-infested stock. In practically all cases, no injury will 
result from it if the bulb has been properly ripened and is in a 
dormant state, and the cost of treatment is infinitesimal 
compared ^with the loss which may ensue if the pest is 
introduced. 
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One other control measure, which every grower can adopt, 
is to plant all newly-acquired stocks in a sort of quarantine 
area. These bulbs can be treated apart from the others and 
should be allowed to remain for two complete growing seasons. 
If bulbs lightly infested by eelworm have been inadvertently 
acquired, there should be little difficulty in discerning them 
during the second season and tlie grower can act accordingly. 
If, after the second season, the bulbs still appear healthy 
there will be little danger of introducing the pest by planting- 
out on the farm. 

Where, in spite of precautions, a grower finds his stock of 
bulbs infested, the only safe course for him to pursue is to 
subject all the bulbs lifted to the hot-water treatment, sub¬ 
sequently planting them in land which has not carried a 
diseased stock for several years. By this means the loss 
occasioned may soon be reduced to the cost of treating the 
bulbs. Unless some such policy be adopted, a small grower will 
soon find that he has no land free from eelworm in which he 
can plant his treated bulbs, and his chances of getting free 
from the worst enemy of the narcissus farm will be enormously 
diminished. Where patches of eelworm-infested plants are 
known to exist, horse cultivation over bulbs should be avoided 
as likely to spread the disease. 

In the present state of knowledge of this pest, hay made 
from grass containing narcissus foliage should be used with 
care. The capacity of the eelworm to sustain desiccation 
is well known, and the presence of eelworm and eggs in dried 
leaves from an infested plant easily demonstrable. It is, 
therefore, conceivable that the pest might be carried in this 
way unless the material is thoroughly heated in the manure 
heap. 

Hot Water Treatment. —^Many growers are still doubtful 
about the value of the hot-water treatment of narcissus bulbs 
and desire definite evidence of the results obtained by it 
before submitting any of their valuable stocks to what might 
appear a drastic method of control. It may therefore be of 
value to give a brief description of the plant used for this 
treatment at the Bulb Treating Station, St. Mary’s, Isles of 
Scilly, with detailed observations on each batch of bulbs 
treated during the 1924 season, set out in such a way that 
readers may draw their own conclusions. 

The apparatus consists of two cylindrical tanks, 5 ft. by 
4 ft., which are heated from the bottom by special coils. The 
steam for this purpose is provided by a boiler and led through 
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a reducing valve, the quantity of steam entering the coils 
being regulated by screw-down stop valves. Into these tanks, 
metal containers, capable of holding 7 to 8 cwt. of bulbs, are 
lowered. The bulbs are separated in the containers into several 
layers l)y the use of wire mesh trays, so that there may be 
water spaces between the respective layers of bulbs. Pre¬ 
cautions are taken to prevenf hot spots in the tank, and, 
provided the steam entering the coils is carefully controlled, 
the apparatus has proved satisfactory in practice. 

Temperature in Tank and Bulb .—As might be expected, 
slight variations in temj)erature occur in different parts of 
the tank. These variations arc recorded by placing maximum 
thermometers in various positions in the containers, and by 
taking the internal temperatures within the bulbs. The changes 
in temperature from time to time are small, and need not be of 
sufficient duration in any one place to be important. It has 
been found that the conduction of the heat from the water 
through the scales to the centre of the bulb, with a bulb of 
normal size, takes 35 to 40 minut(5S. Temperatures 
slightly in excess of 110° F. do no harm if of short duration, 
as they do not actually reach the growing point of the bulb, 
though every effort should be made to keep the temperature as 
constant as possible. 

Duration of Treatment .—It should be carefully noted that 
the three hours of treatment commences from the time when 
the temperature in the tank is constant at 110°P., and not 
from the time when the container is lowered into the tank. 
When a large quantity of bulbs in a metal container is placed 
in the tank, nearly half an hour may elapse before the required 
temperature is obtained, so that to reckon the three hours 
from the time of first immersion would, in practice, reduce 
the period of actual treatment to about two and a half hours. 

It is doubtful whether the three-hour period can be 
shortened even when small bulbs are to be treated. In 1923, 
some rather small Golden Spur bulbs were immersed for two 
hours at 110° F., but complete control of the eelworm was not 
obtained. So far as field observations in 1924 were concerned, 
this particular stock appeared perfectly healthy. Last year, 
however, a few plants came under suspicion at flowering time, 
and the presence of eelworm was confirmed by microscopic 
examination of the plant tissues. 

Drying Off and After Care. —Close comparison during the 
growing season, between the growth and flowering of the 
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samples and of the bulk of treated bulbs planted by the grower, 
showed that better results were being obtained in the sample* 
As these samples, on which observations are here recorded in 
tabular form, were taken haphazard when the treated bulbs 
were tipped into the farmer’s cart, it was assumed that some 
variation in the drying process must be responsible for the 
difference. 

The drying-ofif given to the samples was very simple. The 
bulbs were placed in small bags, numbered for identification, 
and left until planting time, the farmer being advised to cool 
and dry the bulbs in the packing shed, but this recommendation 
was not usually followed. On account of the large quantities 
handled, the bulk bulbs were tipped direct into the field and 
spread, so that they were rapidly cooled and dried by the 
action of sun and air. 

To test the assumption that treated bulbs ought to be 
allowed to cool slowly and with minimum exposure to weather, 
the following experiment was carried out. 

Two large samples (A and B) of N, poeticus ornatus were 
given the usual three hours treatment at 110*^ F. A third 
sample (C) was obtained from Tresco, where the bulbs had been 
similarly treated in a thermostatically-controlled apparatus. 

Sampl(3 (A) was cooled and dried in the packing shed on a 
concrete floor. 

Sample (B) was cooled and diicd out of doors, in a small area 
l)etween buildings, where the bulbs were not much exposed to 
the weather. 

Sample ((J) was spread on conende in an exposed position. 
The weather was stormy at the time and several rain s([ualls 
occurred before the bulbs w('ro cool. 

Between fifty and sixty bulbs were taken from each sample 
and examined several weeks after being subjected to the hot- 
water treatment. When cut open the condition of the flower 
buds was recorded, with the following significant results :— 

Sample (A). Tho flower buds had ctuitinueil to develoj) and the 
bulbs were entirely undamaged. 

Sample (B). The buds destroyed by the ox]>osure amounted to 
12*76 per cent, of tho tt)tal flower buds. 

Sample (C). Tho extent of the ii^jury was considerably greater 
than anticipated, no loss than 42*6 pei cent, of the flower buds 
being destroyed. 

It is not sufficient, therefore, to brings the bulbs to a 
dormant state by thorough ripening and to attend carefully 
to the application of the hot-water process. If the full benefit 
of the treatment is to be obtained, it is essential that the 
cooling should be gradual and that there should not be undue 
exposure. In the case of non-flowering bulbs, such care may 
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not be necessary, and more latitude in the condition of the 
bulb may be permissible. When cool, every effort should be 
made to dry the bulbs by frequent turning and exposure 
to light currents of air. The grower will soon find the most 
convenient method of doing this with the means at his disposal. 

The attack of moulds, such as Pencillium^ after hot-water 
treatment, is common amongst bulbs which have been badly 
damaged by eelworrn, and a certain amount of loss must be 
expected during drying from this cause, although the eelworrn 
may be destroyed. This should not occasion undue alarm, 
as it is improbable that such badly-damaged bulbs would 
grow in any case. If the drying is neglected, however, these 
moulds will spread to other bulbs, causing loss that greater 
attention might avoid. 

Those growers who have no experience of the hot-water 
treatment of bulbs will be interested to know that the process 
api3ears to stimulate the bulb, and the subsequent growth is 
usually more vigorous than would otherwise be the case. 
There is also the added advantage that mite and the larvae 
of the narcissus flies are killed. 

Appearance of .Attacked Bulbs after Treatment —On cutting 
transversely through a bulb which has been badly injured 
by eelworrn attack, the damaged tissue will be seen as brownish 
marks or rings round the bulb scales. If these bulbs are 
properly put through the hot-water treatment, the eelworrn 
and eggs are destroyed. Subsequent examination, after a 
complete season’s growth, shows that these rings are still 
present, but this does not prove that the treatment has not 
been entirely satisfactory. Generally, the rings will have 
darkened, and the outer edges of the marks will no longer 
show the pale discoloration usual whore damage by eelworrn is. 
still in progress. These dead cells may now be full of mycelium, 
in which case the damaged areas may be blackened. It is only 
after several years, when sufficient new scales have been 
formed from the growing point within the bulb, that the old 
damaged scales will be thrown off. 

Tabular Description from Experiments —Any variation of 
the usual treatment is recorded in the tabulated notes. It 
will be observed that many of the bulbs were treated by 
placing them in bags in the containers instead of loose, and 
this arrangement would appear to be satisfactory providing 
the bags are not too full of bulbs. The temperatures recorded 
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under “ Details of Treatment ” were taken by special maximum 
thermometers plugged into the bulb and are accurate to within 
a quarter of a degree. In making the ‘‘ Field Observations,” 
great care was taken to record the shghtest blemish, whether 
this might be attributable to the hot-water treatment or not. 
Further, it should be borne in mind that practically all the 
bulbs treated were known to be infested with eelworm, and in 
many cases the attack was in an advanced state. Although 
the samples came from some of the most heavily-infested 
gardens, in no instance was any sign of eelworm injury visible 
during 1925 after treatment, and the growth and flowering 
were very satisfactory. 

It is, i)erhaps, desirable to reiterate that, where the numbers 
of eelworm present are very small, the lightly-infested plant 
may appear normal, so that close observation should be 
continued throughout the second year’s growth for any signs 
of a recurrence of the diseased state before it can be safely 
inferred that the stocks have been completely freed from 
eelworm. 

Deductions from Experiments.—(1) Close examination of 
the tabular data shows that the resistance to the hot-water 
treatment varies with different varieties of narcissus. 

(2) That a temperature below 110*^ F., even if maintained 
for some hours after the standard treatment, does practically 
no harm. Rapid cooling, however, acts deleteriously and may 
destroy the flower buds. 

(3) Whether the bulb has been thoroughly ripened and is 
dormant is more important than the date at which the treat¬ 
ment is carried out. 

(4) Injury to the flower bud seems to be connected less with 
the size in any given variety than with the state of the bulb 
at the time of treatment as indicated in (3) above. Where the 
bud fails to develop or a blind bud is pushed up, examination 
shows that development has been stopped by atrophy of the 
ovules within the ovary. 

(6) Where the bulbs are not of flowering size, considerable 
latitude in handling is possible and the bulbs may be expected 
to make vigorous growth. In the writer’s experience, small 
bulbs, allowed to remain at the bottom of the treating tank 
and reheated and re-cooled for a week, have been grown 
successfully. 
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jtendard Treatment=Immersion for three hotirs in water maintained at a temperature of 110° F. 
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Date Field observations mac 

Sample Variety Condition when received treated Details of treatment March 3 and April 3i 

No. 1925 1926 
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None.—Tazetta compressa, Lucifer, and Horace, for Experimental Station, were also subjected to Standard treatment and 
iketed without comment. The two first varieties were normal in every way ; the Horace flowers were perfect but a small 
^portion of the buds were blind. 
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SEPTEMBER ON THE FARM 

J. R. Bond, M.Sc., N.D.A. (Hons.), 

Agricultural Organiser for Derbyshire, 

Seasonal Notes. —When the year began with March, as in 
ancient Roman and other early calendars, the seventh month 
was rightly named Sei)t-ember. Now that the year begins 
two months earlier, however, the name is inappropriate. In 
Saxon times this was called Gerstmonat. “ Gerst ” meant 
barley (beer-legh), to which crop additional importance was 
attached because beer then held the place that tea now holds 
as the common table beverage ; tea was introduced into this 
country about the middle of the seventeenth century. 

On the average of seasons, September ranks as one of the 
dry months and in both early and late districts a good spell 
of dry weather at this time of the year is greatly appreciated, 
in the late parts to allow' of the completion of com harvest 
and in the early to permit of stubble-cleaning operations. 
Although, typically, the weather of this month is more like 
summer than autumn, the countryside now begins to take on 
appreciable signs of the approach of colder conditions. The 
foliage of the trees shows touches of yellow ; the hedgerow 
berries take on their scarlet colours ; fruit and nuts are now 
ripe ; and stooks, bare stubbles or perhaps newly-turned soil 
mark the place where a month ago golden corn waved. 
Swallows betray the well-known symptoms of their impending 
departure ; starlings return to their evening quarters in large 
flocks ; the nights become chilly and leave the grass heavily 
laden with dew in the morning, and on the characteristic still 
September day, the weather-web spider streams its silken 
threads high in the air. 

Land Operations. —Little sowing is done in September. It 
is now too late for catch crops, excepting rye or rye grass, 
which may be put in on well manured land for the production 
of green food in April and the beginning of May. In some 
districts also grass and clover seeds may be sown after second 
early potatoes, but elsewhere the red clover is apt to fail if 
sown later than August. The end of September is considered a 
favourable time for drilling wheat on bare fallows, and this is 
supported by the results of recent work on the wheat bulb fly : 
the early sown plant tillers well and may make a good crop 
even if the pest does destroy about half of the shoots. This 
insect, it should be explained, lays its eggs on bare or in¬ 
completely shaded ground during the latter part of the summer. 
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Winter beans may also be sown early in the autumn. Peas, 
however, winter best if sown in November. 

On farms where the bulk of the manure is applied for com 
crops, as on many eastern counties arable farms, the fold 
yards are now cleared and the manure spread on lea stubbles 
before ploughing for wheat. The lea stubble is, of course, 
most easily covered if it has been well grazed oiff ; but in any 
case it is considered essential that the ploughed furrow should 
lie about five weeks to become “ stale ” before it receives the 
wheat seed. In some districts the furrow press is used to con¬ 
solidate the ground, but probably the heavy Cambridge roller 
is the most common implement used for that purpose, now that 
drilling has taken the place of broadcasting. The exact cause of 
the need for the resting period of five weeks is not well under¬ 
stood ; but probably the need for moisture and for the pro¬ 
duction of available plant food (by decay of the grass and 
clover roots) are two of the causes. The avoidance of frit fly by 
earlier ploughing is another matter. 

Seeded stubbles do not as a rule call for attention this month, 
except on light soils where rolling is believed to be beneficial. 
The application of lime or phosphates, if not given to the nurse 
crop, is commonly deferred imtil after the maiden seeds have 
been grazed. Whether a thin plant could be strengthened by 
a stimulant in September is a matter for experiment. 

The working of stubbles that do not contain maiden seeds is 
an item of much importance in the programme for September, 
but the possibility of its execution dei)ends very much on 
weather conditions. 

In some districts the ordinary practice is to take two com 
crops after folded roots, the second com crop being barley, 
intersown with rotation seeds. Under present conditions— 
the relative prices of wheat and malting barley—^the tendency is 
to substitute winter wheat for the ordinary spring-sown barley 
crop. This adds to the congestion of autumn operations ; but 
on good land a first com stubble after roots should not require 
a great deal of cleaning. Sometimes hand forking is the best 
and most economical process, i.e., where the twitch is confined 
to small patches. On poorer soils, seeding down in a second com 
crop, which is contrary to “ the custom of the district ** in 
some parts, results in the land becoming very foul by the time 
the lea comes to be ploughed up. As a general rule a second 
com crop, even after roots, will be improved by the use of a 
complete mixture of fertilisers applied in the autumn, and where 
conations are not good enough to produce a heavy crop of 
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Yeoman, preference may be given to Little Joss, Fox, Standard 
Red or one of its relatives. 

As regards stubbles following leas, where potatoes come next 
in the rotation cleaning operations may be deferred if necessary, 
the weeds being extracted in spring ; but where another crop 
of wheat is to be taken stubble cleaning and fertilising as 
mentioned in the preceding paragraph are generally necessary. 
The stubble of second com crops after seeds, however, generally 
—and as may be expected—contains the most weeds. In 
farm valuations, land is not termed foul,” no matter how full 
of weeds, if, in the customary rotation it is due to be cultivated 
as fallow or with a fallow crop in the ensuing year. In September 
the farmer makes a survey of the land intended for roots or 
other cleaning crop in the following season. The least foul 
parts are chosen for mangolds and if possible cleaned in the 
autumn ; parts of a more weedy nature may be left for the 
present, being intended for swedes or turnips, which are sown 
later than mangolds or sugar beet; a third section may be 
very dirty : this may be sown in autumn with a vetch, beans 
and cereal mixture, to be mown for hay or silage next June 
or July and afterwards bastard fallowed. If the weedy stubble 
is well ploughed with a specially eifective skim coulter and the 
smother crop is liberally fertilised, this method may be very 
efficient as a weed destroyer. 

September Gtrazing. —Although pasture grass forms such an 
important part of the diet of farm animals, it is only in recent 
years that the nutritive properties of pasture herbage have 
received much scientific investigation. About ten years ago 
Hughes analysed cuts of grass taken from a pasture at intervals 
throughout the grazing season ; in 1920-23 Fagan made similar 
analyses of many pure cultures of different species of grasses 
grown at the Aberystwyth Plant Breeding Station ; and more 
recently investigations have been carried out at the Rowell 
i(Aberdeen) and Cambridge Animal Nutrition Institutes. The 
results all agree in not showing that gradual diminution in 
protein content which we have hitherto believed to occur with 
the advance of the season. The common recommendation to 
increase the proportion of protein in the concentrates used for 
autumn feeding, therefore, is not well founded. Autumn grass 
is rich in that constituent. 

Nevertheless it is well known and not disputed that there is 
a reduction in the rate of live weight increase of stock or of milk 
yield in the case of cows on autumn as compared with early 

2 M 2 
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summer pasture. This may be due in part to the diminished 
quantity of keep, to the lower temperatures, especially at 
night, and to the heavy dews with which the grass is commonly 
laden on autumn monungs. Perhaps the chief cause, however, 
is a simpler one—^the shorter days and longer nights: the 
animals have not such a long period of daylight in which to 
graze. Supplementary foods are, therefore, necessary to make 
up the deficiency. 

Where marrow-stem kale or similar soiling crop has been 
grown for autumn feeding, it is obviously better not to throw 
the food out to the cattle for consumption during the daytime 
when they should be grazing. The forage should be thrown out 
in the night pastures, to which the cattle have access only 
after the evening milking. 

Milk Secretion. —It is a matter of common knowledge that 
a “ dry ” cow comes into lactation again immediately after 
calving ; and heifers begin to yield milk after their first normal 
or aborted calf. Maternity is clearly the prime incentive to milk 
production. When we seek to know how maternity brings the 
milk glands into action, however, we find ourselves in the realms 
of theory. Many attempts have been made to find a substance— 
a galactagogue—whether food or drug that would be capable 
of exciting the mammary organs, but the search has so far 
yielded little positive result. There is no doubt, however, that 
the udder is susceptible to external influences. The effect of 
quick and efficient milking has been previously mentioned in 
these notes. It is not generally known, however, that the 
mammary glands of a heifer that has not yet calved may be 
influenced in their development by manipulation before as 
well as after calving. Whether manipulation would be generally 
beneficial remains to be proved, but its possibilities were 
recently strongly suggested to me by the case of a cross-bred 
Friesian heifer which had been in milk for at least three months 
and had not yet had a calf or aborted. The cause of her being 
in mUk was apparently the fact of her having been sucked by 
a strong calf that grazed in the same field as she occupied. 
On observing the calf sucking, the farmer found that the 
heifer was yielding normal milk. He therefore brought her in 
with the dairy herd. When being milked twice a day she 
yielded over 30 lb. at the two milkings. When I saw her on 
August 9 she was being milked only once a day in the hope of 
turning her dry ; but her daily record was still about 15 lb. 
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MONTHLY NOTES ON FEEDING STUFFS 

E. T. Halnan, M.A., 

Animal Nutrition Institute, Cambridge University, 

The Nutritive Value of Pasture Grasses —In view of the 
extent to which pasturage conditions form a normal part of 
English farming practice, it is somewhat remarkable that so 
little attention has been given by scientific workers to this 
important branch of agriculture. Possibly this may be due 
to the prevalence of the erroneous opinion that grassland 
farming consists chiefly of ‘‘ looking over a gate.” If this be 
so, “ looking over a gate ’’ should be regarded as a highly 
skilled occupation, since efficient management of a pasture 
requires a greater amount of skill and needs considerably more 
forethought and care than management of an arable field. 
The scant attention given by research workers to pasture- 
land problems is possibly due to the fact that previous attempts 
to solve pasture-land problems have met with little success, 
the results obtained being of such a nature as to discourage 
further progress. 

At the beginning of the nineteenth century, an interesting 
series of experiments on the palatability and yield per acre of 
different varieties of grasses wsts carried out by the 6th Duke of 
Bedford, and the results were recorded in the series of lectures 
given by Sir Humphrey Davy under the auspices of and 
published by authority of the then Board of Agriculture. As 
soon, however, as science began to take an interest in agriculture 
the investigations were concentrated chiefly on meadow hays, 
since the yield of a grazed field was a difficult thing to estimate, 
and there was no clear-cut distinction existing in the minds 
of research workers between pasture land as such and meadow 
land. The work of Thaer, Wolff, Kellner, and other workers 
established the nutritive value of different types of meadow 
hay and fresh grass, and attempts were made to estimate the 
losses of nutritive value that occurred in the conversion of 
grass to hay. 

The first serious attempt to ascertain the feeding value of 
a pasture was made by Somerville, who, in his “ manuring for 
mutton experiments, measured the feeding value of a pasture 
by the amount of meat it would produce when grazed. Hall, 
Russell, and others attempted to ascertain why pastures 
differed considerably in their capacity to fatten cattle and 
sheep, and established the fact that the feeding value depended, 
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£ s. 

Cost of 
food 
value 
per 
ton 
£ B. 

Starch 

equiv. 

per 

1001b. 

Price 
per 
unit 
starch 
equiv. 
B. d. 

Price 
per lb. 
starch 
equiv. 
d. 

Pro- 

teia 

equiv. 

% 

Wheat, British. 

_ 


14 

6 

0 

15 

13 

10 

72 

3 

9 

201 

96 

Barley, British feeding 

— 

— 

9 

10 

0 

12 

8 

18 

71 

2 

6 

1-34 

62 

„ Canadian No. 4 Western 

31 9 

400 

8 

18 

0 

12 

8 

6 

71 

2 

4 

1-26 

6-2 

„ American 

30 9 


8 

12 

0 

12 

8 

0 

71 

2 

3 

1-20 

6-2 

„ Hussian 

30 0 


8 

8 

0 

12 

7 

16 

71 

2 

2 

M6 

62 

Oats, English, white .. 

— 

— 

10 

7 

0 

13 

9 

14 

60 

3 

3 

1-74 

7-6 

„ „ block and grey 

— 

— 

10 

0 

0 

13 

9 

% 

60 

3 

1 

1-66 

7*6 

„ Scotch, white 

— 

— 

11 

3 

0 

13 

10 

10 

60 

3 

6 

1-87 

7-6 

„ Canadian No. 2 Western 

28 9 

320 

10 

2 

0 

13 

9 

9 

60 

3 

2 

1-70 

T-6 

M » No. 3 .. 

20 9 


9 

7 

0 

13 

8 

14 

60 

2 

11 

1-66 

7-6 

„ „ food 

26 3 


8 

17 

0 

13 

8 

4 

60 

2 

9 

1-47 

7-6 

„ American .. 

26 3 


8 

17 

0 

13 

8 

4 

60 

2 

9 

1-47 

7*6 

„ Argentine 

„ Clulian. 

24 0 


8 

8 

0 

13 

7 

15 

60 

2 

7 

1-38 

7-6 

24 3 


8 

10 

0 

13 

7 

17 

60 

2 

7 

1.38 

7-6 

Mai'/e, Argentine 

37 0 

480 

8 

13 

0 

12 

8 

1 

81 

2 

0 

107 

6-8 

„ South African .. 

36 9 


8 

I2t 

0 

12 

8 

0 

81 

2 

0 

107 

6-8 

Peas, English maple .. 

— 


12 

0 

1 

7 

10 

13 

69 

3 

1 

1-66 

18 

JDari, Bombay. 

MiUers’ offals— 

— 

— 

11 

10 

0 

16 

10 

16 

74 

2 n 

1-66 

7-2 














Bran, British. 

— 

— 

6 

12 

1 

6 

4 

6 

42 

2 

1 

M2 

10 

„ broad. 

— 

— 

6 

12 

1 

6 

6 

6 

42 

2 

6 

1-34 

10 

Middlings, fine, imported ,. 

— 

— 

7 

12 

1 

1 

6 

11 

69 

1 

11 

103 

12 

„ coarse, British .. 

— 

— 

6 

16 

1 

1 

6 

14 

58 

2 

0 

107 

11 

Pollards, imported .. 

— 

— 

6 

10 

1 

6 

4 

4 

60 

1 

6 

0-76 

11 

Meal, barley 

„ maize. 

— 

— 

9 

15 

0 

12 

9 

3 

71 

2 

7 

1-38 

6‘2 

— 

— 

8 

15 

0 

12 

8 

3 

81 

2 

0 

P07 

6*8 

„ „ South African 

— 

_ 

8 

6 

0 

12 

7 

13 

81 

1 

11 

103 

6*8 

„ „ germ 


— 

8 

6 

0 

18 

7 

7 

86 

1 

9 

0-94 

10 

„ „ gluten feed 

— 

— 

8 

7 

1 

6 

7 

1 

76 

1 

10 

0-98 

19 

„ locust bean 

— 

— 

9 

0 

0 

9 

8 

11 

71 

2 

6 

1-29 

36 

„ bean . 

— 

_ 

12 

0 

1 

11 

10 

9 

66 

3 

2 

1-70 

20 

„ fish . 

— 

_ 

18 

5 

4 

1 

14 

4 

53 

6 

4 

2-86 

48 

Maize, cooked flaked .. 

_ 

_ 

11 

6 

0 

12 

10 

13 

86 

2 

6 

P34 

8*6 

Linso^. 

... 

_ 

19 

0 

1 

10 

17 

10 

119 

2 

11 

1*66 

19 

„ oalce, English, 12% oil 

— 

— 

12 

12 

1 

16 

10 

16 

74 

2 

11 

1-66 

25 

» » M 10% „ 

— 

— 

12 

6 

1 

16 

10 

9 

74 

2 

10 

1-62 

26 

i» f» ft 0% „ 

_ 

— 

12 

0 

1 

16 

10 

4 

74 

2 

9 

1-47 

26 

Soya bean „ 6% „ 

_ 

— 

12 

0 

2 

11 

9 

9 

69 

2 

9 

1-47 

36 

Cottonseed cake,English,5j[%„ 

— 

— 

6 

2 

1 

13 

4 

9 

42 

2 

1 

M2 

17 

„ „ Egyptian,5|% „ 

— 

— 

6 

16 

1 

13 

4 

2 

42 

1 

11 

103 

17 

Decorticated cottonseed cake, 









1 





7% oil 

_ 

— 

10 

0 

2 

11 

7 

9 

71 

2 

1 

M2 

34 

Decorticated cottonseed meal, 














7% oil 

_ 

— 

10 

0 

2 

11 

7 

9 

74 

2 

0 

107 

36 

Coconut cake, 6% oil.. 

_ 

_ 

8 

16 

1 

10 

7 

6 

79 

1 

10 

0-98 

16 

Ground nut cake, 6% oil 

_ 

— 

7 

6 

1 

15 

5 

10 

67 

1 

11 

1-03 

27 

Decorticated ground-nut cake, 














7% oil 

_ 

_ 

11 

10* 

2 

13 

8 

17 

73 i 

2 

5 

1-29 

41 

Palm kernel cake, fi% oil 

— 

_ 

6 

16 

1 

2 

6 

13 

76 1 

1 

6 

0*80 

17 

M »t M meal, 6% oil 

_ 

_ 

7 

5 

1 

2 

6 

3 

76 

1 

8 

0-89 

17 

„ „ meal, 2% oil .. 

_ 

_ 

6 

0 

1 

3 

4 

17 

71 

1 

4 

0-71 

17 

Feeding treacle. 

_ 

_ 


16 

0 

9 

6 

6 

61 

2 

1 

M2 

2*7 

Brewers' grains, Dried ale .. 

— 

_ 

6 

17 

1 

3 

6 

14 

49 

2 

4 

1-25 

13 

» »» «> porter .. 

— 

_ 

6 

7 

1 

3 

6 

4 

49 

2 

1 

M2 

13 

H „ Wet ale 

— 

— 

0 

14 

0 

9 

0 

5 

15 

0 

4 

019 

4-8 

*» f» t* porter .. 

— 

— 

0 

11 

0 

0 

0 

2 

16 

0 

2 

009 

4-8 

Molt oulms . 

— 

— 

6 

7 

1 

L. 

13 

4 

14 

43 

2 

2 

1-66 

16 


♦At Hull tAt Liverpool 

NOTl.—The prices quoted above represent the average prices at which actual wltoieaale tranuctions have taken 

y lace in London, unless otherwise stated, and refer to the prloe ex mill or store. The prices were current at the end of 
uly and are, as a rule, considerably lower than the prices at iocal country ntaricets, the difference being due to 
carnage and dealers* commission. Buyers can, however, easily compare the relative prices of the feeding stuffs on 
offer at thoir local market by the method of calculation used in these notes. Thus, suppose palm kernel cake is offered 
locally at £10 ^ ton, its manurial value is £12s. per ton. The food value per ton is therefore £8 18a. per ton. IMvifttiig 
this figure by 75, the starch equivalent of palm kernel cake as given in the table, the cost per Unit of starch equivalUBt 
is fis. 4d. Dividing this again by 22*4, the number of pounds of starch equivalent in 1 unit, the cost per lb. of stateb 
equivalent is l‘25a. A simitar calculation will show the relative cost per in. of starch equivalent of other feeding stuffs 
on the same local market. From the results of such calculations a buyer can determine wldch feeding stuff gives him 
the best value at the prices quoted on his own market. The manurial value per ton figures are calculated cm the basis 
of the following unit prices: K, 12s. fid.; P«Os, 8s. fid.; KiO, Is. Od. 
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among other things^ upon the nature of the flora of the mixed 
herbage and the habit of growth. 

In 1924 Prof. T. B. Wood had occasion to inquire into the 
literature relating to pasture grasses, and was struck by the 
fact that very little work had been carried out on this very 
important subject, and as a result he was led to initiate the 
important investigation into the nutritive value of pasture now 
being carried out at Cambridge. An interim report has been 
published by Woodman, Blunt, and Stewart,* embodying the 
results of the first year’s work. 

It is not intended to deal exhaustively with the results 
of this work here: those interested should consult the 
original paper for full details and discussion. Briefly, 
the investigation, which was carried out on a pasture 
field situated on a light sandy soil, consisted in the close 
cropping of the field at short intervals, so as to approxi¬ 
mate as closely as possible to actual grazing conditions, 
and to ascertain the total weight and food value of the herbage 
obtained throughout the season. In addition, digestibility 
determinations and mineral analyses of the herbage were 
carried out with two sheep, so that full knowledge of the 
nutritive value of the pasture yield was obtained throughout 
the season. From the results of the investigation obtained so 
far the following points of practical interest emerge :— 

(1) Under the meteorological conditions existing in 1925 the 
yield of the pasture showed a close correlation with the rainfall 
during the mid-season, a result that one would anticipate on 
a pasture field of this character, i.c., a medium quality field 
on soil of a light sandy character. 

(2) The continual close mowing of the field led to a large 
development of white clover, and improved the quality of the 
herbage enormously, a fact that strongly supports the practice 
of close grazing. 

(3) The weight of hay obtained from the control plots (hay 
and aftermath) was considerably more than* the weight of 
pasture produced by the close-mowing method. This apparent 
superiority of the control hay plot is, however, an illusory 
one, since the value of the pasture approximates to that of 
a concentrated feeding stuff, whereas the hay has only a 
t 3 npical fodder value. 

(4) The chief point of interest emerged from the digestibility 

♦ “ Nutritive Value of Pasture.” H. E. Woodman, D. L. Blunt, and 
J. Stewart. Jotir Aqric* Sci,, XVI, p. 205. 
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determinations of the pasture grass during the season. In the 
early part of the growing season the grass compared very 
favourably with a concentrate, like linseed cake, allowing for 
water content, and, although the nutritive value decreased as 
the season progressed, even the poorest quality pasture cut was 
still considerably superior to best quality meadow hay. In the 
particular season considered, the pasture improved again in 
quality towards the latter part of the season. It is rather 
remarkable to find that pasture grass, allowing for water 
content, ranks with the concentrates rather than with the 
fodders, and that we must regard it in the future as a 
“ watered ” concentrated feeding stuff. 

Farm Values. —^The prices in respect of the feeding stuffs 
used as bases of comparison for the purposes of this month's 
calculations, are as follows :— 

starch Protein Per ton 
equivalent equivalent £ s. 
Barley (imported) .. .. .. .. 71 6*2 8 13 

Maize . 81 6-8 8 13 

Decorticated ground nut cake .. .. .. 73 41*0 11 10 

M cotton cake .. .. .. 71 34*0 10 0 

Add lOs. per ton, in each case, for carriage. The cost per 

unit starch equivalent works out at 2*27 shillings, and per unit 
protein equivalent, 1*64 shillings. 

The table is issued as a guide to farmers respecting the 
feeding value of their crops in relation to current market 
prices. (The food values " which it is recommended in the 
Report of the Committee on Rationing Dairy Cows should be 
applied by Agricultural Organisers and other advisers in connec¬ 
tion with advisory schemes on the rationing of dairy cows, are 
given in the November, 1926, issue of the Ministry's Journal.) 


Farm Values. 


Crops 

Starch 

equivalent 

Protein 

equivalent 

Food value 
per ton, on 
farm 


Per cent. 

Per cent. 

£ s. 

Wheat .. • .. 

72 

9-6 

8 19 

Oats 

60 

7*6 

7 9 

Barley 

71 

6*2 

8 11 

Potatoes .. 

18 

0-6 

2 2 

Swedes 

7 

0-7 

0 17 

Mangolds .. 

i 7 

0-4 

0 16 

Beans 

1 66 

200 

9 3 

Good meadow hay 

31 

4-6 

3 18 

Good oat straw .. 

17 

0*9 

2 0 

Good clover hay .. 

32 

7-0 

4 4 

Vetch and oat silage 

13 

1*6 

1 12 

Barley straw 

19 

0-7 

2 4 

Wheat straw .. .. | J 

11 

01 

1 5 

Bean straw 

1 

19 

1*7 

2 6 
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MISCELLANEOUS NOTES 

Though single walnut trees are common in all parts of 
England and Wales, walnuts are not grown on a commercial 
scale in this country, and the total home 

Walnut Survey crop is quite insufficient to supply the 
home markets. Moreover, many of our 
walnut trees produce nuts of poor quality, a fact which is 
not surprising when it is remembered that most of the trees 
have been raised from nuts of unknown origin planted in odd 
ways. In other countries, it has been found possible to improve 
the walnuts by working scions taken from proved trees on to 
known stocks, and thus by vegetative means to raise a number 
of trees which are known in advance to be able to produce 
superior quality nuts. It cannot be claimed that the same 
method of procedure would hold good for this country, nor is 
it known whether the right kinds of stocks for Great Britain 
are in existence. 

In these circumstances, the Ministry decided in 1924 to 
make an inquiry into the general character of the walmits 
grown in this country in order to obtain a closer knowledge 
of existing types and to ascertain the location of the best 
existing varieties with a view to their subsequent vegetative 
propagation and wider distribution. Through the medium of 
CJounty Horticultural Officers, Inspectors of the Ministry and 
otherwise, samples of matured nuts were collected from many 
parts of the country during 1924 and again during 1925, and 
were critically examined by Mr. Howard Spence of Ainsdale, 
Southport, who very kindly ojflered his services to the Ministry 
in this connection. 

The following salient points from Mr. Spence’s reports will, 
it is hoped, be of interest. He examined samjdes of nuts from 
the 1924 crop of some 160 trees. The weather of that season, 
characterised by excessive rainfall and lack of sunshine, was 
very unfavourable to the development of the walnut crop. 
Light crops were recorded in most districts, and malformation 
and distortion of shell were very prevalent in the samples 
received. After exposure for a week or two to normal indoor 
conditions, the kernels of the majority of the nuts became 
shrivelled and withered, and the cause of this shrinkage was 
found to be a shortage of the normal proportion of oil in the 
nuts. This deficiency was accompanied in most cases by 
excessive sugariness and lack of the true walnut flavour. In 
spite of the generally disappointing results of this year’s 
inquiry, mainly attributable to the weather conditions, the 
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fact emerged that some, though but a very small number, of 
home-grown trees are capable even in so unfavourable a year 
of producing nuts with the desired characteristics in greater 
or lesser degree, viz ,: good colour, size, contour, percentage 
of kernel and of oil, flavour, sealing, crop yield and absence 
of astringency and excessive moisture—and approximating to 
the high standard of Californian and Continental types. 

Tn 1925, a season of more normal climatic conditions, the 
home walnut crop was much better both in quantity and 
quality than in 1924. Practically the whole of the samples 
received this year were free from the malformation noted in 
the previous year, and in many cases trees which produced 
small crops of poor nuts in the previous years were found in 
1925 to have borne large crops of better nuts. The examina¬ 
tion of the 1925 samples confirmed the fact that the percentage 
of walnut oil in the nut is the prime factor in determining 
quality ; it also brought out another factor second only in 
importance, viz,, the original proportion of water present in 
th(^. fresh kernel, which in the case of a number of the samples 
was excessive so that the shrinkage on partial drying was serious. 

The inquiry has so far revealed a dozen types which pass 
the standard in these two essential factors and which arc a 
great improvement on the large majority of home-grown 
walnuts. Amongst these are two or three varieties excellent 
for home consumption but too small for the market; one 
only is deemed worthy of wider general distribution. Scions 
of these have been kindly supplied for propagation trials 
mainly at East Mailing Research Station, whore experimental 
work is now proceeding on the subject of stocks and their 
standardisation, the best methods of propagation for home 
conditions, and also to determine the quality of walnuts grown 
here from the best foreign grafted varieties. For the purpose 
of these experiments, scion wood from the best varieties grown 
in California and in Italy has been obtained, and a number of the 
best types of nuts from other foreign sources have been planted. 

The information gained by the inquiry proves beyond doubt 
the possibility, at least in the southern counties, of growing 
walnuts possessing the qualities essential to enable them to 
compare favourably with foreign types, but no one variety 
has yet been found in this country in which all the desired 
features are combined. The field covered so far has been 
comparatively limited, and it is now desired to extend the 
inquiry so as to eover as large a number as possible, of our 
home walnut trees. 
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A RBPOBT recently issued by the Public Health Department 
of the Bingley Urban District Council is an example of the 
valuable assistance that can be given by 
The Bingley dean Sanitary Authorities towards the general 

Milk Campaign, improvement in cleanliness of the milk 
1925 supply by education and co-operation. 

The scheme was initiated by the Senior 
Sanitary Inspector as a result of his attendance at the C^lean 
Milk Course for Sanitary lnsj)ectors held at Leeds University 
in July, 1925. 

The Bingley Urban District area extends to 11,675 acres, 
and the population is 19,380. There are 110 farmers engaged 
in milk production, and they have 1,578 cows housed in 209 
cowsheds. 

The report is written under three main headings : (1) visits 
to farms and educational work amongst producers, (2) bacterio¬ 
logical examination of milk samples, and (3) educational work 
amongst the consumers, and a brief summary of its contents 
may be outlined. 

Visits to Farms and Edtwational Work Among Producers .— 
A list of milk producers in the area was prepared and arrange¬ 
ments made for one of the Sanitary Inspector’s staff to take 
samples of milk from each farm. The sampling was commcmced 
on October 6, 1925. Samples were taken by the Inspector 
during afternoon milking, sealed in sterile bottles, stored in 
a cool room over night, and dispatched to Leeds University 
for bacteriological examination the next day. In some cases 
there was a difficulty owing to inaccessibility of the farm, or 
time of milking, and then instructions were given to the 
farmer as to the method of sampling. Each farmer was notified 
of the result of his own sample only, and was then visited by 
the Inspector, together with a member of the Leeds University 
staff, to explain the significance of the report he had received, 
and to point out avenues of improvement. The farm buildings 
varied considerably, and many cowsheds were old, narrow, 
badly lit and ventilated, and difficult to keep clean. Care 
.was taken, however, not to suggest improvements involving 
heavy expenditure, and stress was laid on the cleanliness of 
cows and cowsheds, personal cleanliness of the milkers, and 
the care of utensils. 

DifiBculties were experienced at the outset, the farmers being 
somewhat suspicious of the supervision ; but with the scheme 
thoroughly explained, this attitude was changed to one of 
enthusiasm, and on many farms distinct improvements in 
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methods and equipment were shown. Regular grooming of 
cows and daily washing of cowshed floors was practised by 
many farmers, who also evinced interest in the use of covered 
milk pails and the erection of home-made sterilisers. The 
campaign was further advanced by a series of three lectures 
on clean milk production, each of which was illustrated with 
lantern slides and followed by discussions. There was a good 
attendance at these meetings, and a lecture on the handling 
of milk was likewise well attended. 

Examination of Milk. —Samples of milk were taken from 
fifteen to twenty-five farmers on two days of the same week, 
and were submitted the following morning for examination ; 
these samples constituted a group, and five of such groups 
were arranged. These were called ‘‘ primary samples.” Later 
in the campaign a “ repeat ” sample was taken from each 
farmer and grouped in the same manner. The results of the 
‘‘ repeat ” samples showed that a considerable improvement 
had been made ; e.gr., one group had an average bacterial 
count of 2,000,000 for the “ primary ” samples and only 
52,500 for the ‘‘ repeat.” The improvement in regard to 
hacillus coli and keeping properties was similarly marked, as 
shown in the following statement dealing with the averages 
for the two rounds :— 

All primary All repeat 
samples samples 

Average bacterial count per c.c. .. 1,044,238 147,947 

Average presence of bacillus coli .. 1/1000th c.c. 1/lOOth c.c. 

Average keeping quality .. .. 37 hours 70 hours 

The percentage of ‘‘ primary ” samples reaching Grade A ” 
standard was 24-8, and this was increased to 59*6 per cent, 
in the case of the repeat samples ; these results indicate that 
whilst milk with a low bacterial count and good keeping 
quality can only be produced when the cows are clean, the 
utensils sterilised, and the milk cooled, milk of a very high 
standard can be produced on commercial lines, even by 
farmers who have comparatively poor buildings. An important 
note in the report is that it is necessary to arouse the interest 
of milkers, as without their co-operation no real progress can 
be made. 

Edvxatioml Work Among Consumers, —^The campaign was 
concluded with a “ Clean Milk Week ” from February 20 to 
26, 1926. During this week a large number of lectures, mostly 
illustrated by lantern slides, were given to the inhabitants of 
the district. The National Milk Publicity Council gave very 
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willing assistance in the way of lecturers and the loan of slides 
and films, and over 2,500 persons manifested considerable 
interest. Leaflets on “ How Milk should be Cared For in the 
Home ” were sent to practically every home in the district, 
and 300 posters were exhibited. 

As a result of the campaign it is evident that sympathetic 
co-operation with the milk trade is amply justified. Many 
farmers who commenced daily grooming of their cows said 
they were amply repaid by the improved health of their 
animals. One farmer has applied for a Grade '' A ’’ licence, 
and others have expressed their intention to do so provided 
the public demand increases sufficiently. The general public 
showed considerable interest in the campaign, and the report 
states that there is an increasing demand for graded milks, 
with the result that two local dealers have already licences 
to sell Grade “A.” 

The matter has not been left here, howtiver. To eliiiiinato 
any lapse of interest on the part of producers, the Fublic 
Health Committee have arranged with the University to 
continue examining samples. Individual results will be 
supplied as previously and will be followed by personal visits 
by the Inspector for discussion. 


The following awards under the scheme of scholarships and 
maintenance grants for the sons and daughters of agricultural 
workmen and others are announced by 
Scholarships for the Ministry. The secondary schools or 
Agricultural agricultural institutions last attended by 
Workers the candidates are shown in brackets. 

Class I, tenable for three or four years 
at University Departments of Agriculture : Sidney H. Adams 
(King’s School, Grantham), Nigel M. Balchin (Dauntsey 
School), Ralph Chamberlain (Spalding Grammar School), 
Marjorie E. Cudmore (Okehampton Grammar School), Alex¬ 
ander H. Dawson (East Anglian Institute of Agriculture), 
Marcus H. French (Cheltenham Grammar School), William 
J. B. Hopkinson (University College of Wales), William E. 
Lancaster (Bedford Modem School), Robert P. N. Napper 
(Cotham Secondary School), Maurice F. Rose (Sir William 
Borlase’s School), Ernest Shaw (Nantwich Grammar School). 

Class II, tenable for two years at Agricultural Colleges and 
University Departments of Agriculture: Wilfred K. Aslet 
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(Peter Symond’s School), Reginald W. Champion (Somerset 
Farm Institute), John W. Egdell (Cumberland and Westmore¬ 
land Farm School), William George Pry (Kew Gardens), Alice 
Hassall (Hampshire Farm Institute), Ada V. Meade (Woodford 
High School), Charles Gordon Pratt (Towyn Grammar School), 
John S. Roberts (Llysfasi Farm Institute), Reginald B, H. 
Round (Bromyard Grammar School), William H. Sutton 
(Seale Hayne Agricultural College). 

Class III 113 Scholarships for short courses at Farm 
Institutes have been awarded. 

The occupations of the parents of the successful candidates 
are : agricultural workmen 42, working bailiffs 6, smallholders 
39, other rural occupations (e.gr., harness-maker, gardener, 
roadman) 22 ; the remaining 25 candidates qualified on their 
own account as bonu fide wage-eaniers in the agricultural 
industry. The total number of applications received was 526. 

The general level of the prices of agricultural produce in 
July was 48 per cent, above those ruling in the corresponding 
month of 1911-13. There was no change 

The Agricultural in the general index number as compared 
Index Number with Jime and it was only one point 
lower than in July last year. 

In the following table are shown the percentage increases as 
compared with pre-war prices each month since January, 
1921 


Percentage Increase compared with the 
average of the corresponding month in 
191M3 


Month 


1921 

1922 

1923 

1924 

1925 

1926 

January 


180 

71 

67 

60 

71 

58 

February 


164 

75 

63 

61 

69 

53 

March .. 


146 

73 

59 

57 

66 

49 

April .. 


145 

66 

54 

53 

59 

52 

May 


.. 116 

69 

54 

57 

57 

50 

June .. 


.. 105 

64 

49 

56 

53 

48 

July .. 


103 

67 

50 

53 

49 

48 

August 


.. 122 

68 

52 

57 

54 


September 


113 

59 

52 

61 

55 

_ 

October 


82 

61 

50 

66 

53 

_ 

November 


74 

63 

51 

66 

54 

_ 

December 


71 

61 

55 

65 

64 

— 


Live Stock .—^Pat cattle were 28. 3d. per live cwt. cheaper 
than in June, but as a reduction in price also occurred in the 
base years the index figure was unchanged at 40 per cent, 
above the pre-war price, as against 48 per cent, in July, 1925. 
Average prices of fat sheep declined by |d. per lb. on the month 
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and the index number fell from 66 to 59 per cent, above 
1911-13 and was 20 points lower than in July, 1925. As 
compared with a year ago fat sheep were about IJd. per lb. 
cheaper. Bacon pigs sold at Id. and porkers at 3d. per 14 lb. 
stone less than in June, and as prices rose in July, 1911-13, the 
index numbers dropped 4 and 6 points respectively. Fat pigs 
were 2s. 3d. per 141b. stone dearer than in July, 1925, and 
were about 83 per cent, dearer than in the base years, being 
still relatively dearer than any other class of agricultural 
produce which is taken into account in the calculation of the 
general index number. Rather better prices were realised for 
dairy cattle but the index number was unchanged at only 
38 per cent, above pre-war values, while that of store cattle, 
which sold at the same average price as in June, was 33 per 
cent, higher than in the base years, both classes of stock being 
comparatively cheap and obtainablo at lower figures than in 
July, 1924 or 1925. The index number for store sheep rose 11 
points on the month to 82 per cent, above pre-war level, the 
decline in prices being relatively smaller than in the basic 
years. Prices of store pigs were slightly lower than in the 
previous month, but the index number was 5 points higher at 
139 per cent, above the prices ruling in 1911-13. As compared 
with July, 1925, store sheep were 10s. per head cheaper while 
store pigs made 20s. per head more. 

Orain ,—Higher prices were realised for wheat and oats, the 
former averaging 6d. and the latter 4d. per cwt. more than in 
June, but barley was 3d. per cwt. cheaper. The index numbers 
of both wheat and oats rose by 2 points while that of barley 
declined by 4 points. Wheat was 73 per cent, dearer than in the 
basic period and made 2s. Id. per cwt. more than in July, 1925, 
while oats, which commanded very similar prices to a year ago, 
were only 33 per cent, above pre-war value. Barley realised 
Is. 4d. per cwt. less than in July, 1925, and was comparatively 
very cheap at only 17 per cent, more than in the basic period. 

Dairy and Povltry Produce ,—^The contract price for milk 
delivered to London, Birmingham and Manchester was again 
unchanged at Is. per gallon, this price representing an increase 
of 60 per cent, over July, 1911-13. Butter was Id. per lb. 
dearer than in June, while cheese was slightly cheaper, the 
index number of the former rising 2 points while that of the 
latter fellj2 points. At 78 per cent, above the pre-war price 
cheese was somewhat dearer than a year ago, but butter, 
which was 56 per cent, above, was about 10 per cent, cheaper. 
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Eggs made 2id. per dozen more on the month, and as this 
increase was proportionately greater than in the base years the 
index figure showed a rise of 7 points to 33 per cent, above 
pre-war cost, the latter figure being as much as 28 points 
below that of a year earlier. 

Other Commodities .—Owing to the change over from old 
crop ][>otatoe8 to this season’s first early varieties, potatoes 
averaged £2 5s. per ton more than in June, but prices were 
low, being only 21 per cent, above those obtaining in July in the 
base years. As compared with July, 1925, potatoes were cheaper 
by about £1 4s. per ton. Cauliflowers •were much cheaper than 
in the previous month, but even then were nearly double the 
pre-war price, while cabbage was dearer and realised 120 per 
cent, more than in the basic years. Strawberries in July were 
46, gooseberries 62, raspberries 81, red currants 61, black 
currants 136, and cherries 37 per cent, dearer than in the basic 
jKjriod. As mentioned in last month’s article, vegetables and 
fruit arc not taken into account in the calculation of the 
g(^noral index number. Both clover and meadow hay were 
unchanged in price on the month, but owing to small advances 
as between June and July in the base years, the index numbers 
in each case fell 1 point, hay averaging only 8 per cent, above 
pre-war prices. 

Index numbers of different commodities during recent 
months and in July, 1924 and 1925, are shown below :— 
Percentage Increase as compared with the Average 
Prices ruling in the corresponding months of 
1911-13 

1924 I 1925 ! 1926 



i ^ , 

! July 

July 

April 

May 

June 

July 

Wheat 


..| 47 

47 

67 

67 

71 

73 

Barley 


.. 62 

34 

18 

22 

21 

17 

Oats 


28 

34 

26 

30 

31 

33 

Fat cattle 


..! 54 

48 

39 

43 

40 

40 

Fat sheep 


..j 97 

79 

69 

67 

66 

69 

Bacon pigs 



61 

82 

88 

87 

83 

Pork pigs .. 


31 

62 

84 

90 

90 

84 

Dairy cows 


.. 66 

60 

39 

36 

38 

38 

Store cattle 


.-i 61 

42 

1 31 

1 29 

28 

33 

Store sheep 


..j 132 

116 

60 

66 

71 

82 

Store pigs 


..' 28 

63 

119 

122 

134 

139 

Eggs 


... 66 

61 

48 

38 

26 

33 

Poultry 


.. 80 

75 

46 

61 

70 

62 

Milk 


..i 60 

67 

96 

60 

60 

60 

Butter 


..i 60 

73 

49 

62 

64 

66 

Cheese 


..j 90 

70 

77 

83 

80 

78 

Potatoes .. 


.. 81 

43 

7 

16 

-6* 

21 

Hay 


..! 1 : 

1 0 

6 

9 

9 

8 


Decrease. 
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Number and declared value of animals, living, for breeding, 
exported from Great Britain and Northern 
Export of Ireland in the three months ended June, 
BroedixiS Stock 1926, compared with the corresponding 
period in 1925. (From returns supplied by 
II.M. Customs and Excise.) 


Country to which 


April to Juiio, 
1026 

April to June, 
1925 

exported 


-— 

-- 

- — 

__ — 



Number 

Declared 

value 

Number 

Dticlaiod 

value 

(yATTI.TS 



£ 


£ 

Argentina. . 


89 

14,258 

210 

48.000 

Belgium .. 


0 

0 

15 

155 

Colombia . . 


0 

0 

5 

501 

Denmark .. 


2 

150 

12 

380 

l^Vanco 


10 

785 

0 

0 

(Jroi-many . . 


0 

0 

16 

550 

Uruguay .. 


13 

2,300 

36 

5,310 

Irish Free State . . 


1,637 

10,505 

1,999 

25,622 

Kenya Colony 


3 

143 

9 

455 

Nytissaland 


() 

260 

0 

0 

Union of South Africa 


13 

800 

40 

3,192 

Other countries .. 


18 

575 

17 

2,010 

Total of cattle 


1,791 

38,836 

2,359 

86,175 

SinsEr AND Lambs 
Argentina .. 


2 

30 

58 

645 

Brazil 


6 

190 

1 

20 

Fcuador . . 


7 

56 

0 

0 

(Germany .. 

Spain 


3 

55 

12 

390 


15 

125 

0 

0 

Sweden 


0 

0 

30 

690 

Irish Free State . . 


448 

737 

328 

750 

Union of South Africa 


0 

0 

15 

264 

Other countries .. 


11 

85 

10 

122 

Total of sheoi^ and lambs 


492 

1,278 

454 

2,881 

Swine 






Argentina.. 


5 

162 

5 1 

92 

CzGcho-Slovakia .. 


0 

0 

6 

120 

Franc© 

* * 

0 

0 

6 

120 

Geimany .. 


18 

534 

44 

1,090 

Italy 


.5 

92 

17 

439 

Japan 


0 

0 

7 

305 

Netherlands 


5 

150 

14 

471 

Ceylon 


0 

0 

6 

60 

Iri^ Fro© State .. 


409 

2,040 

118 

583 

Union of South Africa 


0 

0 

59 

1,254 

Other countries .. 


3 

80 

15 

228 

Total of swine 


445 

3,058 

297 

4,762 


2k 
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AGRICULTURAL RETURNS OF ENGLAND 
AND WALES. 1926 

AtIKBAGE UNDER CROPS AND GrASS AND NltmBERS OF LiVB STOCK ON 
IIODDINOS ABOVE OnE AcBE IN EXTENT IN EnGDAND AND WaI.ES 
AS RETURNED BY OCCUPIERS ON JUNE 4, 1926. 

{The figures for 1926 are subject to revision) 

CROPS AND GRASS 


J distribution 

1926 

1926 

Increase 

Decrease 


Acres 

Acres 

Acres 

Per 

cent 

Acres 

Per 

cent. 

Tot.al Acreage 
luifler all Crops 
and Grass 

26,675,000 

25,766,000 

_ 

_ 

80,000 

0-3 

♦Rough 

Grazings 

5,060,000 

5,024,000 

36,000 

0-7 

— 

— 

Arabue Land .. 

10,548,000 

10,682,000 

— 


134,000 

1*3 

Permanent 
Grass : 

For Hay . . 

4,358,000 

4,311,000 

47,000 

M 



Not for Hay 

10,769,000 1 

10,762,000 

7,000 

0*1 

— 

— 

Totau . . 

15,127,000 1 

15,073,000 

54,000 

0-4 



Wheat .. 

1,692,000 

1,600,000 

92,000 

61 


_ 

Harley . . 

1,160,000 

1,318,000 

— 

— 

168,000 

12-7 

Oats 

1,861,000 

1,868,000 

— 

— 

7,000 

0-4 

Mixed corn 

114,800 

124,400 

— 

— 

9,600 

7*7 

Rye 

48,000 

50,100 

— 


2,100 

4-2 

Beans . . 

214,200 

! 190,800 

23,400 

12-3 

-- 

— 

Peas 

119,200 

131,200 

— - 

— 

12,000 

91 

Potatoes 

499,500 

493,200 

6,300 

1-3 

— 


Turnips and 
Swedes 

766,400 

806,.500 



40,100 

50 

Mangold 

338,500 

359,100 

— 

— 

20,600 

6*7 

Cabbage, savoys, 
and kale 

84,200 


J 1,200 

15-3 



Kohl-rabi 

10,200 



— 

600 

4*7 

Rape 

66,800 

66,100 

700 

11 

— 

— 

Vetches or tares 

97,100 

88,500 

8,600 

9-7 

,— 

— 

Lucerne. . 

47,000 

54,000 

— 

— 

7,000 

13*0 

Mustard for seed 

45,300 

22,800 

22,500 

98-7 

— 

— 

Brussels sprouts 

25,500 

20,900 

4,600 

220 

— 

— 

Cauliflower or 
Broccoli 

13,300 

11,700 

1,600 

13'7 



Carrots . . 

8,400 

8,100 

300 

3-7 

— 

— 

Onions . . 

1,900 


— 

— 

300 

13*6 

Celery .. 

5,400 

4,800 

600 

12-5 

— 

— 

Rhubarb 

6,400 

6,200 

200 

3-2 

_ 

_ 

Sugar beet 

125,000 

54,700 

70,300 

128*5 

— 

— 

Linseed 

2,900 

3,700 

— 

— 

800 

21-7 

Hops 

25,600 

26,300 

— 

— 

700 

2*7 

Small fruit 

69,600 

68,400 

1,200 

1*8 

— 

— 

Orchards 

240,600 

238,100 

2,500 

1*0 

_ 

— 

Cdovek and Ro¬ 
tation Grasses ; 
For Hay .. 

1,677,000 

1,722,000 



145,000 

8*4 

Not for Hay 

925,000 

852,000 

73,000 

8*6 

— 

— 

Totad .. 

2,602.000 

2,674,000 

— 

— 

72,000 

2*8 
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The total area returned this year as under crops and permanent grass 
on agricultural holdings exceeding one aero in extent in England and 
Wales is 25,675,000 acres or 80,000 acres less than in 1925. The area 
returned as rough grazings is 5,000,000 acres, an increase of 36,000 
acres, the total area of land coming within the scope of the returns 
thus showing a reduction of 44,000 acres. 

The area of ara.ble land shows a further decrease but the reduction 
is much less than in either of the two previous years. The acreage 
this year is 10,548,000 acres or 134,000 acres less than in 1925 and 
418,000 acres or 3f per cent, loss than in 1915. 

Cereals .—For the first time since 1921 the acreage of wheat shows 
an increase, the total of 1,592,000 acres being 92,000 acres larger than 
in 1925 and 47,000 acres above tlie 1924 figure. The generally favour¬ 
able weather last autumn for cultivation and sowing is no doubt largely 
responsible for the substantial addition to the wheat area. Most 
counties share in the increase, but a few eastern counties show reduc¬ 
tions. In the East Riding the wheat area is increased by over 10,000 
acres and the North Tliding shows an addition of 7,600 acres or over 
34 per cent. 

The acreage tinder bailey this year is the smallest ever recorded, 
only 1,150,000 acres being under this crop, a rtxluction of 168,000 acres 
on the year. Decreases are general throughout the country, but are 
relatively not so appreciable in the eastern counties as elsewhere. 
Suffolk has maintained its area, Norfolk shows a decrease of only 3J 
per cent., and CJambridge over 6 per cent., but Lincoln (Lindsey) 
has a decline of 15 per cent., and the East Riding one of 20 per cent., 
whilst the southern and northern counties average about 17 per cent., 
and the midlands 22 per cent, less than last year. 

There is comparatively little change in the area of oats, the total 
of 1,861,000 acres comparing with 1,868,000 acres last year. Changes 
in area are very variable throughout the coimtry but are mostly not 
very appreciable. 

Forecasts of the yields per acre of com crops, based on the condition 
of the crops on August 1, suggest that the total pi’oduction of wheat, 
barley and oats this year will be approximately os shown in the 
following table. It must bo borne in mind that the forecasts of the 


yields were made when practically all the crops were 

still uncut and 

arc consequently subject to revision. 

Forecast 

Production 


1926 

1925 


Tons 

Tons 

Wheat 

1,430,000 

1,360,000 

Barley 

926,000 

1,010,000 

Oats 

1,459,000 

1,379,000 


Beans and Peas .—More land is under beans this year, but the total 
of 214,200 acres, though 23,400 acres greater than in 1925, is smaller 
than in any other year since 1917. The acreage of peas has, however, 
been further reduced, being only 119,200 acres or 12,000 acres less than 
last year and the smallest area recorded in any year except 1916. 

Potatoes .—Last year’s acreage of ]‘)otatoes has been fullj*' maintained 
in spite of the reduced prices realised for the 1925 crop. The area 
returned this year as being grown on agricultural holdings is 499,500 
acres, an increase of 6,300 acres. The inci^ase is on the eastern side 

2n2 
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of the country; Lincoln (Holland) has added nearly 4,000 acres and 
the Isle of Ely 2,400 acres, while Lincoln (Lindsey) and Yorkshire 
show additions of about 2,000 acres each. Lancashire and Chei^ire, 
on the other hand, have rather reduced areas. 

Sugar Beet .—The rapid rate of increase in the area of sugar beet 
has been maintained and the area under this crop is 125,000 acres, 
against 64,700 acres last year and 22,400 acres in 1924. The great bulk 
of the area is in the eastern counties, 26 per cent, of the total being 
in Norfolk. Only fifteen comities in the whole of England, however, 
have less than 400 acres under this crop this year, whereas last year 
thero were thirty-one counties in this position. 

Fodder Boots .—Tlie area of turnips and swedes is further reduced 
and the total of 766,400 acres is 40,000 acres less than last year, nearly 
every comity sharing in the decline. Mangolds also show a decrease, 
only 338,500 acres being under this crop against 369,100 acres in 1926. 
A* few northern and Welsh coimties have larger areas than last year, 
but only Yorlcshire shows any appreciable increase. 

Other Crops .—Some of the minor fodder crops show appreciable 
changes as compared with last year. Vetches cover nearly 10 per cent, 
more land and fodder cabbage 16 per cent, more, but lucerne is reduced 
by 13 per cent. There is a very large increase in the area of mustard 
for seed, some 46,300 acres being grown, or jiractioally double the area 
in 1926, and the largest acreage since 1920. The hop acreage is reduced 
by 700 acres to 26,600 acres or rather less than in 1924. 

Vegetahhs .—All the vegetable crops which are separately dis¬ 
tinguished in the returns, except onions, were occupying a larger area 
on June 4 than a year earlier. Brussels sprouts show an increase of 
4,600 acres or 22 per cent., and cover a much larger area than in any 
previous year, and caulifiowor or broccoli also occupy a record area. 
The increase in the carrot area is small, and the total of 8,400 acres 
is 2,300 acres less than in 1924. The area of onions is the smallest 
ever recorded ; the acreage in Bedford is only 400 acres against 560 
acres last year. 

Fruit .—The total acreage of orchards is 240,600 acres, an increase 
of 2,500 acres on the year. Kent has increaseii its area by 1,800 acres, 
and Worcester shows an increase of 930 acres. An addition has also 
been made to the acreage under small fruit, 69,600 acres being returned 
against 68,400 acres in 1926. Here again the largest increases are in 
Kent and Worcester. As last year the area of currants and goose¬ 
berries has been increased while strawberries and raspberries show 
reductions. 

Glover and Rotation Grasses and Meadoio Hay .—A reduction of 72,000 
acres is recorded in the area of clover and rotation grasses, the total 
acreage being 2,502,000 acres. The decrease is wholly in the area 
mown for hay, which declined by 145,000 acres, nearly every county 
sharing in the reduction, whilst in practically every county more 
rotation grasses were grazed this year. The area of permanent grass 
mown shows an increase, the total of 4,358,000 acres comparing with 
4,311,000 acres in 1926. 

Bare Fallow .—Conditions were much more favourable for working 
the land this spring than a year earlier, and as a consequence the 
area of blue fallow ^ows a reduction of 46,300 acres to 417,900 acres. 
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LIVE STOCK 


Cattlk 



1926 

1925 

Inci'ease 

Decrease 


No, 

No, 

No, 

Per 

cent. 

No, 

Per 

cent. 

Cows and Heifers 







in milk 

2,064,900 

2,036,000 

29,900 

1-5 

— 

— 

Cows in calf, but 







not in milk 

294,600 

299,700 

— 

— 

6,200 

hi 

Heifers in calf .. 

389,600 

378,400 

11,100 

2*9 

— 

— 

Other cattle :— 
Two years and 







above 

1,053,000 

1,060,900 

— 

— 

7,900 

0-7 

One year and 







under two.. 

1,221.100 

1.177.700 

43,400 


— 

— 

Under one year 

1,229,400 

1,211,600 

17,800 

1*6 

— 

— 

Total or 
Cattle .. 

6,262,400 

6,163,300 

89,100 

1*4 

— 

— 


For tho fiftli year in puccession tho number of cattle bIiows an 
increase axid the total this year, 6,262,400, is tho largest ever recorded. 
Since 1921 the herds of the country have been increased by 736,000, 
the addition during the past year being 89,000. The six northern counties 
have fewer cattle than in 1926, and several Welsh counties also show 
decreases, but otherwise practically every county has added to its 
herds. Cows and heifers in milk or in calf number 2,748,900, or 36,800 
more than the record nmnber to that date of 1925. Increases are 
greatest in the south and south-west, but Norfolk and Essex have 
additions of over 2,000. Tho increase in calving heifers is relatively 
greater than in cows, and the nimiber of heifers in calf is tho largest 
on record. The number of cattle above two years old is rather smaller 
than in 1926, but there are increases in the number of cattle from 
one to two years old and also in those under one year old. There are 
more young stock under a year old on the farms than in any pre-war 
year. 


Sheep 



1926 

1925 

Tncroai 

50 

Ewes kept for breeding 

No, 

6,762,300 

No. 

6,397,100 



Other sheep:— 

One year and above 

2,904,600 

2,872.300 


M 

Under one year .. 

7,202,100 

6,706,400 


7-4 

Total oe Sheep 

16,868,900 

16,974,800 

884,100 

6-6 


A further good increase is recorded in the flocks, the total number of 
sheep and lambs being 16,869,000, or 884,000 more than on June 4,1926, 
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The rate of increase was rather slower than in the previous two years, 
but the flocks have been increased by 3,421,000, or over 26 per cent, 
in four years, and are now only 400,000, or less than 2J per cent., 
smaller than in 1914. Increases are general throughout the country, 
very few counties showing reductions. The number of breeding ewes 
was returned at 6,762,000, an increase of 356,000 on the year, while 
the increase in lambs was relatively greater, there being 7,202,000 
lambs, or an increase of about 497,000. The increase in yearling sheep, 
other than breeding ewes, was quite small. 

Pigs 



1926 

1925 

Decr(*a 

se 

Sows ke])t for breeding 
Other pigs 

Total of Pigs .. 

No, 

301,100 

1,899,100 

No. 

316,500 

2,327,900 

No. 

15,400 

428,800 

Per 

cent. 

4-9 

18*4 

2,200,200 

2,644,400 

444,200 

16-8 


The number of pigs on agricultural holdings shows a further decline 
this year to 2,200,000, but the reduction is relatively smaller in the 
case of breeding sows than in other pigs, an evidence that fanners had 
begun to keep on more gilts for breeding than was the case a few 
months ago before the date of the census. Practically every county 
shares in the reduction in the number of pigs, but the decreases aie 
relatively smaller in the north and in Wales than elsewhere, and in 
these areas the number of breeding sows shows a small increase. 

Hobses 



1926 

1926 

Increase 

Decn 



No. 

No. 

No. 

Per 

cent. 

No. 

Per 

cent. 

Horses used for Agri¬ 
cultural purposes 
(including mares for 
breeding) .. 

760,600 

773,200 



12,700 

1*6 

Unbroken horses (in¬ 
cluding stallions):— 
One year and 
above .. 

126,600 

148,500 



23,000 

16-6 

Under one year 

41,000 

44,900 

— 

Bi 

3,900 

8-7 

Other horses 

201,700 

197,600 

4,100 



— 

Total of 
Houses 

1,128,700] 

1,164,200] 

n 

1 




The number of hoi'ses on agricultural holdings is again reduced, 
but it is satisfactory to note that the decline in breeding has not been 
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SO rapid as in the past few years. The number of foals does, however, 
show an appreciable decrease, the total of 41,000 being 3,900 less 
than in 1925. The reductions in the previous three years were much 
larger, being 10,000, 11,500 and 17,500 respectively. Horses used 
for agricultural purposes number 760,500, or 12,700 less tlian last 
year and 31,000 less than in 1914. The increase in the number of 
“ Other Horses ” is due to a number of pit ironies, which would not 
normally be included in the returns, being on farms. 


He ♦ ♦ HI nt 


Agrieultural Returns of England and Wales, 1926.—Acreage of Hops. 

—Preliminary statement compiled from the returns collected on 
Juno 4, 1926, showing the acreage under hops in each county of 
Jilngland in which hops were grown, with a comi)arative statement 
for the years 1925 and 1924. 



1926 

1926 

1924 

Counties, &o. 

Acres 

Acres 

AcT*es 

/ East .. 

3,480 

3,690 

3,660 

Mid .. 

6,260 

6,420 

6,410 

Kent . . < Weald . . 

6,940 

7,160 

6,900 

^ Total, Kent .. 

16,680 

16,260 

16,970 

Hants . . 

1,010 

1,040 

1,040 

Hereford 

4,160 

4,190 

4,100 

Surrey .. 

180 

180 

220 

Sussex .. 

2,390 

2,420 

2,390 

Worcester 

2,030 

2,060 

2,080 

Other counties 

110 

no 

100 

Total 

26,550 

26,260 

26,900 
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Farm Workers’ Minimum Wages. —A meeting of the Agricultural 
Wages Board was held on August 4, at 7 Whitehall Place, S.W. 1, 
Mr. W. B. Yates, C.B.E., acting as Chairman in the absence of Lord 
Kenyon. 

The Board considered notifications from the Suftblk Agricultural 
Wages Committee of resolutions fixing for male workers minimum 
and overtime rates of wages, and also special overtime rates of wages 
for the com hai’vest, and proceeded to make Orders to operate as 
from Saturday, August 7, giving effect to the Committee’s decisions. 

The Order fixing minimum and overtime rates of wages provides, 
in the case of male workers aged 21 years and over, for a weekly 
minimum rate of 30s. per week of 60 hours in summer (first Monday 
in March to the last Sunday in October), and of 48 hours in winter 
(remainder of the year), instead of as hitherto 29s. 2d. per week in 
summer and 28s. in winter. In the case of adult male workers employed 
wholly or mainly as horsemen, cowmen, or shepherds, an additional 
sum of 6s. per week is payable in respect of employment in connection 
with the duties of feeing, cleaning, milking, bedding down, and 
miioking out stock. The overtime rate for male workers aged 21 years 
and over is 9d. per hour. 
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The Harvest Order provides in the case of male workers aged 21 
years and over for a rate of Is. 4d. per hour for all overtime employment 
on harvest work up to 76 hours. In the case of regular workers employed 
on farms comprising over 60 acres of com, the Order entitles them 
to a sum which by the completion of the com harvest shall have 
ammmted to wages payable for 76 hours at the special overtime rate, 
provided that the workers, if so required, shall have worked during 
the harvest i)eriod 76 hours of overtime whether on harvest work or 
<»therwise. 

Copies of the Orders in full can be obtained on application to the 
Secretary of the Agricultural Wages Board. 


Enforcement of Minimum Rates of Wages. —During the month ending 
August 16, legal proceedings were instituted against ton employt'i*s for 
failure to pay the minimum and overtime rates of wages fixed by 
the Orders of the Agricultural Wages Board for workers employed 
in agriculture. Particulars of the cases are as follows :— 










Arrears 


No. of 

County 

Court 

Finos 


Costs 


ordered to 

workers 









be paid 


con¬ 



£ 

s. 

d. 

£ 

s. 

d. 

£ 

B. 

d. 

cerned 

Isle of Wight Newport 


— 





3 

10 

0 

1 

Middlesex . 

. Wealdstone .. 

6 

0 

0 


— 


23 

0 

3 

3 

Hereford . 

. Ledbury 


--- 


2 

2 

0 

7 

0 

0 

3 

Somerset . 

. Bridgwater .. 


— 


1 

10 

0 

5 

8 

2 

2 

Sussex 

. Hailsham 

0 

1 

0 

0 

7 

0 

2 

6 

6 

6* 

Somerset . 

. Weston-super- 












Mare 

2 

0 

0 

2 

12 

0 

19 

1 

0 

2 

1 lereford , 

. Leominster .. 

3 

0 

0 

t> 

2 

0 

18 

19 

0 

2 

Somerset . 

Shopton Mallet 

1 

10 

0 




26 

0 

3 

3 

Durham 

. Barnard Castle 

I 

6 

0 

2 

14 

i\ 

11 

2 

8 

6 

yorks (W.R.) Barnsley 

2 

0 

0 

0 

5 

0 

21 

2 31 

1 


Farm Institute Courses.— A leaflet (Form No. 732/T.E.) allowing 
the types of instruction available at Farm Institutes for the Session 
1920/27, and the fees charged for tuition, board, and residence, has 
been issued by the Ministry. Copies of the leaflet may be obtained 
free of charge on application to the Secretary, Ministry of Agriculture, 
10 Wliitehall Place, S.W, 1. 


♦ In the case heard at Hailsham, Sussex, the arrears of wages claimed 
were mostly due to the fact that the workers were given no weekly 
half-holiday nor payment at overtime rates of wages in lieu thereof. 
On the Bench convicting in the case of the first of the six workers 
the defending solicitor intimated that it was proposed to appeal, and 
applied for the adjournment of the remaining cases. Information has 
since been mceived from the defending solicitor to the effect that the 
defendant does not now propose to appeal. 
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Travelling Scholarships in Agriculture.— For the purpose of studying 
agricultural methods in this country, or on the Continent, the College 
or Estate Management offer a scholarship (in value not exceeding 
£300) for one year, open to British graduates of a British University 
or other person possessing qualifications approved by the Governors. 
Candidates must bo under thirty years of age on Decombor 1 next, and 
will bo required to give an undertaking that they intend to adopt a 
profession approved by the College. Forms of application and full 
particulars may be obtained from the Secretary, College of Estate 
Management, 35 Lincoln’s Inn Fields, London, W.C. 2. The latest 
date for submitting applications is November 30, 1926. 


Fooirand-mouth Disease. —27 outbreaks of foot-and-mouth disease 
have been confirmed since the issue of the August .Jouiinal, 20 of 
whicili have occurred in the Lanarkshire area already referred to. 
Throe further cases of disease have also >)een confinnod in Cheshire, 
and a new centre of disease was also discovered on August 3 at 
Sparkford, near Yeovil, Somerset. In this area 3 further outbreaks 
Jiave also been confirmed. 

There have now been 136 outbreaks since January 1 last, 
involving 21 comities, and the slaughter of 3,663 cattle, 9,367 slioop, 
1,640 pigs and 4 goats. 


NOTICES OF BOOKS 

Experimental and Research Station, Cheshunt, Herts : Eleventh Annual 
Report, 1925 (Choshunt Press, Ltd.) 

This Station, which commenced so modestly in 1914, has done such 
useful work as to draw support from all quarters. The glassliouses 
have been increased, the laboratories extended, and the staff 
strengthened. The present report gives an account of tlie glasshouse 
problems that have been tackled. 

Few growers would attempt to produce a tomato crop without 
some kind of manure, yet few would be able to say how much the 
size of the crop is affected by the manurial application. The answer 
for the Lea Valley virgin soils is given in the Eleventh Amiual Report 
of the Experimental and Research Station of Cheshunt. The cro]) 
from unmanured virgin soil was but 25*55 tons per acre as against 
over 50 tons per acre from similar soil to which manure had been 
added. Added manures in the second, third, and fourth years somehow 
fail to keep the crop up to the high level of that from new soil, and 
probably the most striking practical find at the Cheshunt Station 
during the year was that the addition of fresh grass cutting succeeded 
where ordinary manures failed. The results point the way to a now 
line of investigation which should be rigorously puisuod. 

Tomatoes growing in an atmosphere enriched by carbon dioxide 
gas gave increased crops in 1924, and in repeating the experiment in 
1926 a similar increase of 20 per cent, was obtained. Cucumber plants 
also gave increased crops. 
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The substantial increases obtained in the small chambers during 
these investigations are considered to be a sufficient basis for stating 
that given a commercial plant which could supply sufficient carbon 
dioxide at a moderate cost, the process is worthy of consideration 
from a commercial point of view. 

The report contains accounts of experiments of glasshouse fumigation 
with naphthalene to control red spider on cucumbers, cyoniding for 
general pest control, and the use of tetrachlorethane for the control 
of white fly, though growers are warned that this fumigant cannot 
be used with safety on chrysanthemums. There is much to be learned 
from the experiments, and the little report should bo read by all 
growers interested in glasshouse culture. 

The Aims and Work of the Hertfordshire Institute of Agriculture. 

(Issued by the Institute at “ Oaklands ” near St. Albans, Herts.) 

Under this title a brochure, described as an “ Official Work of 
Uoference,** lias been issued by the Institute, giving particulars of its 
foundation in 1920 and of its objects and various activities. The 
different courses of instruction, the time devoted to each branch of 
study, also the incentives to attain proficiency are clearly set out; 
and in Part IT, the guiding lines, by which a number of students of 
very mixed social standing and education are brought to seek a common 
basis of individual and collective effort, are discussed at some length. 
Briefly, the keynote is found in the desire of all the varying types of 
students to find work on the land, and for this the Institute, with 
its farm, its practical work, and its concentration on farming problems, 
jirovides the requisite opportunity to learn the immense scope and 
yiossibilitics of modern agriculture. Personal study and judicious 
reading are strongly encouraged, and weekly debates and discussions 
among the students, on subjects of interest connected with their chosen 
occupation, are a feature of the sessional work, and are found a useful 
stimulus to mental dovelojimont. With the object of making students 
think for themselves the class room lectures are matie as informal 
and suggestive as possible. The value of adequate recreation is also 
recognised as a means of developing the spirit of fair play which is 
so essential in farming, and all students are encouraged to make use 
of the facilities provicled for cricket, football, tonjiis, and other recog¬ 
nised games, and in this connection there is a significant statement 
that “ the keenest players are found to be the best students.’' Apart 
from its purpose as a training centre, the Institute is also the head¬ 
quarters of the County Agricultural Education work, providing advice 
and lectures for farmers and horticulturists throughout the county. 
Tliis side of the institute’s work is very extensive, and may be dealt 
with in more detail in a future Joubnai* article. 

The Journal of the Royal Agricultural Society of England^ Vol. 86, 

1925. (London: John Murray. Price 158.) 

This latest issue of the Tt.A.S,E, Journal contains the usual quota 
of Official Reports, surveys of “ Contemporary Affairs,” and ” Special 
Articles.” In the latter section are several contributions of considerable 
interest. IMr. H, W. Kersey, of the South-Eastern Agricultural College, 
and Mr. C. S. Orwin, of the Agricultural Economics Research Institute, 
collaborate in an article on *' The Comparative Cost of Mangolds and 
Silage,” as demonstrated by trials at Wye in 1922, 1923, and 1924. 
The results go to show that mangolds cost much more to grow than 
silage, but the yield of mangolds per acre is very much greater, and 
the loss of weight in the silo further reduces the actual food yield of 
the silage, Thtis on the average of the three years, 29 tons of mangolds 
per acre were obtained at a cost of 14s. per ton. Tlie estimated yield 
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of green silage per acre was 9 tons, costing £l I2s. lOd. per ton, but 
when fed the yield had diminished to 6*2 tons per acre, costing 
£2 7s. lOd. per ton. The loss of weight in silo at Wye amounted to 
no less than 33 per cent., the mangold crop having thus an advantage 
in effective weight of nearly 600 per cent, over the silage crop. The 
authors, it should be noted, do not enter into a consideration of the 
respective food values of the crops. Mr. A. W. Ashby has an important 
article on “ The Causes and Effect of Changes in Prices of Farm Pro¬ 
duce,** in which he comes to the conclusion that “ the steadiest price 
level will not suffice for the equal maintenance of development of 
the many branches of the composite group of industries which is 
described as agriculture. A stable price level is desirable, but within 
a stable j^rice level any regulation or encouragement of a particular 
lino of production will have to be pursued by methods adai)ted 
to the conditions of demand and supply of the individual product.’* 
Mr. Fred Smith traces the descent of the Suffolk horse, tlie good 
(|ualitios of which will, he thinks, make it always “ an animal dosirabh^ 
and useful to man.” Dr. B. A. Keen has an article on “ The Use of 
the Dynamometer in Soil Cultivation Studies and Implement Trials,” 
and Dr. Ernest Matthews reviews “ The Evolution of the Dairy Cow.’* 
Another useful contribution by Messrs. Irnper, Lewis, and Liversage, 
of the Agricultural Economics Research Institute, deals with the cost 
of mole draining, and gives illustrations and detailed costs of a scheme 
in which eighty-seven acres were so drained. The cost in this 
instance amounted to £1 6s. 8d. per acre. A long article by Messrs. 
A. Bridges and R. N. Dixey is devoted to “ A Study of the Sugar-Beet 
Position ” ; and Mr. J. R. Bond discusses the function of the Farm 
Institute in the scheme of Agricultural Education. 


BIBLIOGRAPHY ON AGRICULTURE AND 
RURAL ECONOMY 

The following selected bibliography of lecognised works, divided 
into four general groups, has been prepared with the intention of 
indicating books suitable for different classes of readers. No refororuje 
is made to the extensive literature on agriculture published by the 
Ministiy in various forms, but particulars of such may be obtained on 
application to the Ministry, 10 Whitehall Place, London, S.W, 1. 

GROUP I. — Books on Agktcut.turb and Natural History for the 
General Reader 

A Pilgrimage of British Farming, Si?' A, D, Hall, London : Murray, 
78. 6d. 

English Farming Past and Present, Lord Emlo, London : Longmans, 
Green, 12s. 6d. 

The Land and its People, Lord Ernie. London : Hutchinson, 10s. 6d. 
A Short History of English Agriculture, W, H, E, Curlier, London : 
Oxford Univ. Press, 7s. 6d. 

A History of the English Agricultural Labourer, W, Hasbach, London ; 
P. S. King, 12s. 6d. 

The Village Labourer, 1760-1832, J. L. Hammo?id and B. Hammond. 
London : Longmans, Green, 9s. 

A History of the Agricultural Labourer, 1870-1920, F. E. Green. 
London : P. S. King, 163. 

Agriculture after the War, Sir A. D. Hall, London : Murray, 5s. 

Food Supplies in Peace and War, Sir R. H, Eeto. London : Longmans, 
Green, 6s. 6d, 
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Food Pi*oduction in War, Sir T, H* Middleton* London; Oxford 
Univ. Press, 10s. 6d. 

Rural Scotland During the War, D. T* Jones, J* F. Duncan, H, M. 

Gonacher and W, B, Scott* London : Oxford Univ. Press, 12s. 6d. 
Story Book of tho Fields, J. H* Fabre. London : Hodder and Stoughton, 
8s. 6d. 

Book of Insects, J. II, Fabre. London : Hodder and Stoughton, 21s. 
The Natural History and Antiquities of Selboume, Q* White. London : 
Allen and Unwin, 6s. 

The Natural History of Some Common Animals, O* H* Latter* London : 
Cambridge Univ. Press, 6s. 6d. 

Pot Pourri from a Surrey Garden, Mrs. C. W. Earle, London ; Murray, 
7 b. 6d. 

Rural Rides, J. Gobheit, London : Dent (two volumes in Everyman 
Series), 4s. 

Toadstools and Mushrooms of the Countryside, E. Step. London : 
Hutchinson, 7s. 6d. 

Wayside and Woodland Trees, E* Step. London : Warne, 7s. 6d. 
Wayside and Woodland Blossoms (two volumes), E. Step* London : 
Wame, 7s. 6d. per volimie. 

Wayside and Woodland Ferns, E. Step. London : Warne, 7s. 6d. 
Extinct Animals, E. R. Lankester. London : Constable, 6s. 

Short Sketches of the Wild Sports and Natural History of the Highlands, 
G. St. John. London : Murray, 6s, 

Social Life Among the Insects, W. M* Wheeler. London : Constable, 
16s. 

Studies in Insect Life and Other Essays, A. E. Shipley. London : 
Fisher Unwin, 10s. 6d. 

Life of the Bee, M. Maeterlinck. London : Allen and Unwin, 6s. 

The Royal Natural Histoiy (six volimies), B. Lydekker. London : 
Warne, £6 6s. per sot. 

Insect Transformation, G. H. Garpeviier. London : Methuen, 128. 6d. 
Tho Country Month by Month, J. A. Owen and G. S. Boulger. London : 
Duckworth, 7s. 6d.' 

Round the Year, L. C. Miall. London ; Macmillan, 4s. 

Adventures Among Birds, W. H. Hudson. London ; Dent, 6s. 

Birds and Man, W. H. Hudson. London : Duckworth, 7s. 6d. 

Birds of the British Isles and their Eggs (two volumes), T. A* Gowa/rd. 

London : Wame, 10s. 6d. per volume. 

Field and Hedgerow, R. Jefferies. London : Longmans, Green, 6s. 
Open Air, B. Jefferies. London ; Chatto, 6s. 

Wild England, B. Jefferies. London : Duckworth, 68. 

Wood Magic, R. Jefferies. London: Longmans, Green, 6s. 

GRO UP II.— Books for the Small Holder 

The Small Farm and Its Management, J. Long. London : Murray, 
7s. 6d. 

Beekeeping for All, Tickner Edwardes. London : Methuen, 3s. 6d. 

The Horticultural Notebook : A Manual of Practical Rules, Data and 
Tables, J. G. Newsham. London : Crosby Lockwood, 7s. 6d. 

The Pig : Breeding, Rearing and Marketing, Sanders Spencer. London : 
Pearson, 3s. 6d. 

Poultry Keeping, G. A. Flatt* London : Methuen, 6s. 6d. 

Poultry Craft, W* Hooley. London : Poultry Press, 15s. 

Goat^keeping on Money-making Lines, W. Potuell Owen* London : 
G. Newnes, 3s. 6d. 

Babbits and All About Them, G* A* House and A* Watson* Idle, 
Bradford ; Watmough’s, Ltd., Ss. 6d. 
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Babbits for Fur and Flesh, G. «/. Davies, London : Country Life, 6s. 
The Home Dressing of Furs, E, G. Richardson, Idle, Bradford ; 
Watmough’s, Ltd., 2s. 

An Introduction to the Art of Basket-making, T, Okey, London: 
Pitman, 5s. 

Bada Work, M, Swannell, Lomlon : G. Philip, 3s. 

GROUP HI.—eBooks fob the Studknt of AanicuLTUiiE atsd 
Technical Manuals Classified undeti »Sfecial Headings 

Agriculture, General and Miscellaneous 

Foimdations of Agricultural Economics, J, A. Veyin. Cambridge 
Univ. Press, 16s. 

Agriculture: The S(;i€inco and Pract ice of Britisli Farming, 
J. A. 8, Watson and J, A, More. Edinburgh : Oliver an<l 
Boyd, 15s. 

The Feedings of Crops and Stock, Sir A. D. Hall. London: Murray, 
7s. 6d. 

The Agricultural Note Book, P. McConnell. London : Crosby 
Lockwood, 16s. 

The Standard Cyclopedia of Modern Agriculture and Rural 
Economy (twelve voliunes), R. P. Wright (edit.). London : 
Gresham Publishing Co., 12s. 6d. p(>>r volume. 

Agricultural Meteorology, J. W. Smith, London; Macmillan, 13s. 
Land Drainage from Field to Sea, C. H. J. Claytan. London : 
Country Life, 6s. 

Commercial Poultry Farming, T. W. Toovey. London : Crosby 
Lockwood, 6s. 

Bees and Bee-Keeping (two volumes), F. R. Ghcshirc. London : 

Bazaar, Exchange and Mart, Vol. I., 12s. 6d. ; Vol. II, 15.s. 

A Practical Handbook on Rat Destruction, G, L. Claremont. 
London : John Hart, 3s. 6d. 

Agricultural Chemistry 

A Course of Practical Chemistry for Agricultural Students (two 
volumes), H. A. D. Neville and L. F, Neivman. London : 
Cambridge Univ. Press, 21s. 

The Chemistry of Crop Production, T. B. Wood, London ; 
Univ. Tutorial Press, 4s. 6d. 

Dairy Chemistry, H. D. Richmond. London ; Grillin, 16s. 

Agricultural Co-operation 

Agricultural Co-operation in England and Wales, W. H. Warman, 
London : Williams and Norgate, 6s. 

Co-operation for Farmers, L. Smith-Oordon. London : Williams 
and Norgate, 6s. 

Co-operation in Danish Agriculture, H. Faber, London : Longmans, 
Green, 9s. 

Botany 

Agricultural Botany, J, Percival. London ; Duckworth, 18s. 

Types of British Vegetation, A, Q, Tansley (edit.). London: 
Cambridge Univ. Press, 6s. 

Plant Physiology with Special Reference to Plant Production, 
B, M. Duggar, London: Macmillan, 15s. 

Weeds of Form Land, W. E. BrenchUy. I^ondon: Longmane, 
Green, 12s. 6d. 
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Buildings and Gardens 

The Country Life Book of Cottages, Sir L, Weaver. London ; 
Country Life, 9s. 6d. 

The Planning and Planting of Little Gardens, O, Dillistone, London; 
Country Life, 6s. 

Costing and Book-keeping 

A Short System of Farm Costing, H. R. J. Holmes. London: 
Oxford Univ. Press, 6s. 6d. 

Farm Accounts, C. S. Orwin. London ; Cambridge Univ. Press, 6s. 
Farm Book-Keeping, J. Kirkwood. Edinburgh : W. Green & 
Son, 6s. 

Crops 

Farm Crops (four volumes), W. Q. R. Paterson (edit.). London ; 
Gresham Publishing Co., £2 10s. 

Oats : Their Varieties and Characteristics, H. Hunter. London ; 
Bonn, 8s. 6d. 

Grassland Farming, W. J. Malden. London : Ernest Benn, 30s. 
British Grasses and their Employment in Agriculture, S. F. 

Armstrong, London : Cambridge Univ. Press, 7s. 

The Potato, W. Stuart. London : J. B. Lippincott, 12s. 6d. 
I*rofitnble Herb Growing and Collecting, A. B. Teetgen. London : 
Country Life, 6s. 

Dairying 

Dairy Farming, J. C. NewsJiam. London : Pearson, 3s. 6d. 

Dairy Farming, R. H. Leitch. Edinburgh ; W. Green & Son. 6s. 
Practical Dairying, D. 0. Saker. London : Methuen, 6s. 

The Feeding of Dairy Cattle, A. C. McCandlish. London : Chapman 
& Hall, 12s. 6cl. 

Manual of Milk Products, W. A. Stocking. London : Macmillan, 
168. 

Practical Butter and Cheese Making, L. J. Lord. London ; Berm, 
7s. 6d. 

Practical Butter-making, C. W. Walker ^Tisdale. London : Allen 
and Unwin, 3s. 6d. 

Practical Cheesomaking, C. W. Walker-Tisdale and W. E. Woodnutt. 
London : Allen & Unwin, 3s. 6d. 

Feeding Stuffs and Animal Nutrition 

Feeds and Feeding, W. A. Henry and F. B. Morrison, Madison, 
Wisconsin; The Henry Morrison Co. ; London ; American 
Book Stipply Co, 

Hints on Feeding, W. M. Tod. London ; Macdonald & Martin, 
7s. 6d. 

Animal Nutrition, T. B. Wood. London : Univ. Tutorial Press, 
4s. 6d. 

Fertilisers 

Fertilisers and Manures, Sir A. D. Hall. London : Murray, 7s. 6d, 
Manuring for Higher Crop Production, Sir E. J. Russell. London : 
CWnbridgo Univ. Press, 3s. 6d. 

Basic Slags and Rock Phosphates, Q. Scott Robertscm. London ; 
Cambridge Univ. Press, 14s, 

Fruit and Vegetable Culture 

Modem Fruit Growing, W. P. Seabrook. Chelmsford : W. Seabrook 
& Sons, 4s. 6d. 

Fruit Farming; Practical and Scientific for Commercial Fruit 
Growers and Others, O, H, Hooper. London: Lockwood 
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Practical Fruit Growing, J. W, Morton. London : Benn, 10s. (kl. 
The Profitable Culture of Vegetables for Market Gardeners and 
Smallholders, T. Smith. London : Longmans, Green, 8s. 

The Vegetable Garden, M. M. Vihmrin-Andrieux. English edition, 
W. Robmson (edit.). London : Murray, 25s. 

Heredity and Mendelism 

Heredity in Poultry, R. C. Punnett. London : Macmillan, 10s. 
Mendelism, R. G. Punnett. London : Macmillan, 7s. Gd. 

Breeding Crop Plants, H. K. Hayes and R. J. Garber. Londo?i : 
McGraw-Hill Book Co., 17s. 6d.‘ 

Insect and Fungus Pests 

Pests of the Garden and Orchard, Farm and Forest. R. Palmer and 
W. P. Westell. London : H. J. Drane, 25s. 

The Garden Doctor, F. J. Chittenden. Ijondon : Coimtry 
Life, 7s. Gd. 

Fungoid and Insect Pests of the Farm, F. R. Petherbridge. London : 
Cambridge Univ. Press, Gs. 

Diseases of Glasshouse Plants, W. F. Bewley. London : Benn, 
12s. Gd. 

Livestock, General 

Farm Live Stock of Great Britain, R. Wallace and J. A. S. Watson. 

Edinburgh : Oliver and Boyd, 30s. 

The Breeding and Feeding of Farm Stock, J. Wilson. London : 
Methuen, Gs. 

Hors(‘s and Practical Hor8ekooj)ing, F. T. Barton. London : 
JaiTold, 10s, Gd. 

Points of the Horso ; A Treatise on the Conformation, Movemeni-s, 
Broods and Evolution of the Horse, Capt. M. H. Hayes. London : 
Hurst and Blackett, 428. 

Modern Horse Management, R. S. Tinimis. London : Cassell, 15s. 
The Art of Horse-Shoeing, TV. Hunting. London: Balliere, 
Tindall and Cox, 10s. Gd. 

Cattle and the P'uture of Beef Production in England, K. J. J. 

Mackenzie. London : Cambridge Univ. Press, 7s. Gd. 

Becent Developments in Cattle Breeding, O. F. Finlay. Edinburgh; 
Oliver and Boyd, 2s. Gd. 

British Sheej) and Shepherding, W. J. Malden. London : 
Macdonald and Martin, Gs. 

Hogs, A. J. Loi^ejoy and J. M. Evvard. Chicago : Frost Publishing 
Co. ; South Godstone, Surrey ; T. A. Stei)hens, 5s. Gd. 

Douglas’s Encyclopaedia for the Meat, Pork, Provision and General 
Food Trades. London : W. Douglas, 10s. 

Machinery 

Modem Farm Machinery, D. N. McHardy. London : Methuen, 
7s. 6d. 

Fann Implements and Machinery, J. R. Bond. London ; Benn, 
35s. 

Marketing 

Organised Produce Markets, J. G. Smith. London : Longmans, 
Green, 12s. 6d. 

Efficient Marketing for Agriculture, T, Macklin. London : 
Macmillan, 12s, 6d. 

Co-operative Marketing : The Golden Rule in Agriculture, H. Steen. 

New York ; Doubleday, Page and Co., $1.00. 

The Marketing of Poultry Products, E. TV. Benjamin. London ; 
bii Chapman and Hall, 17s, 6d. 
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NOTES FOR THE MONTH 

The Minister of Agriculture is being pressed by the Dutch 
Government, and also by the importers of fresh meat from 
Holland, to withdraw the prohibition of 

Meat Embargo the importation of carcasses so far as it 
relates to fresh meat from Holland, on 
the ground that the precautions taken in Holland to ensure 
the careful slaughtering of the animals and the cleanliness and 
efficient inspection of the carcasses exported to Great Britain, 
offer a sufficient guarantee that carcasses capable of carrying 
infection would not be sent to this country. It has also been 
claimed that experiments which have been carried out by a 
competent authority in Holland have demonstrated that the 
virus of foot-and-mouth disease does not survive in the carcasses 
of pigs killed in the incubative or eruptive stage of the disease. 

These experiments, even if confirmed, do not affect the 
experience gained in Great Britain. In this country it was the 
practice to send to market the carcasses of such animals on an 
infected farm as seemed free from disease after a rigorous 
veterinary examination. Yet in numerous cases these carcasses 
proved to be carriers of infection and lighted up disease in 
other centres. If this can occur in Great Britain, where the 
outbreaks of foot-and-mouth disease are few, it is reasonable 
to conclude that the best inspection of carcasses in Holland, 
with its numerous cases, will not prevent the virus being 
brought therewith to this country. In this connexion it 
should be stated that the prevalence of foot-and-mouth 
disease in Holland has increased considerably during the 
current year. During the month of June 3,691 farms were 
officially reported infected. 

During the war imports of carcasses and other animal 
products from the Continent of Europe practically ceased, 
and during that period Great Britain was notably free from 
foot-and-mouth disease. Since the conclusion of the war the 
importation of carcasses from the Continent has gradually 
assumed large proportions. 


2o 
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It was not until the serious outbreak of foot-and-mouth 
disease commenced in Lanarkshire at the end of May last 
that definite evidence was obtained which showed that the 
disease had been introduced into Scotland by infected pig 
carcasses. Further inquiry showed that infected pig carcasses 
from Belgium and Holland had arrived at several destinations in 
Great Britain. The disease in Lanarkshire alone has spread 
to forty-one different farms, necessitating the slaughter of 
2,150 animals, at a cost to the State of £43,400. The cost of 
stamping out the outbreaks of foot-and-mouth disease which 
have occurred in this country in the last seven years has 
amounted to £5,000,000, and the tax-payers generally and 
agriculturists and consumers in particular have a right to 
demand the adoption of every possible preventive measure 
against the risk of re-infection from abroad. 

It is not the policy of the Ministry to impose restrictions on 
the introduction of materials from abroad unless it has been 
shown by practical experience that they are liable to carry 
infection. This risk was conclusively proved to exist in the 
case of live animals during the ’eighties and ’nineties, and in 
consequence the importation of live cattle from the Continent 
was then entirely prohibited. Similar proof has now been forth¬ 
coming with respect to the carcasses of pigs from the Continent, 
and it has been considered imperative to impose a similar 
prohibition in order to protect this country from a proved 
channel of infection. To adopt any other policy would *be 
contrary to the objects and intentions of the Diseases of 
Animals Acts, and the Minister of Agriculture would be 
failing in his duty of safeguarding the flocks and herds of this 
country from disease if he were to abandon the policy which 
he is now ptirsuing. 


Importers of bacon from the Continent should take special 
note of the requirements of the new Order of the Minister 
of Agriculture which came into force on 
Imported Bacon the 1st of this month (October). This 
and Ham Order, copies of which can be obtained 
from the Ministry, Whitehall Place, 
London*, defines clearly what is meant by “ fully cured bacon 
and ham ” which is exempted from the prohibition contained 
in the Importation of Carcasses (Prohibition) Order of June 2, 
1926. 

The new Order requires that every side or piece of baegn 
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or ham landed in Great Britain from the Continent of Europe 
on or after October 1 muvst be labelled with a statement signed 
by a responsible Government official of the country in which 
the bacon or ham was cured, to the following effect, namely, 
either (1) that the bacon or ham has been pumped with 
brine under a pressure of 80 lb. or more to the square 
inch, and subsequently soaked in brine or dry-salted 
for a period of not less than four days ; 
or (2) that the bacon or ham has been salted (wet-salted or 
dry-salted) for a period of not less than ten days. 

The label is required to state the name of the factory in 
which the bacon was cured and the locality and country in 
which the factory is situated. A similar label is required to 
be affixed also to the outside of the wrapping, crate, or other 
container enclosing each separate parcel of bacon or ham, so 
as to enable the Customs authorities to satisfy themselves that 
the bacOn or ham ivS properly imported according to the Order. 

As bacon or ham unacconijmnied by tlie required label will 
not be able to pass the Customs authorities at the ports in 
this country, importers should assure themselves that their 
shippers on the ( V)ntiiient arc acquainted with the terms of 
the new Order and have made arrangements with their i*cspec- 
tive Governments for the provision of the necessary labels. 

The Inter-Uepartmental Committee on Agricultural 
ITncmploymcnt Insurance, appointed in May, 1925, by the 
Minister of Agriculture and Fisheries and 
Unemployment the Secretary of State for Scotland, with 
Insurance in Sir Henry Tiev/, K.C.B., as chairman, has 
Agriculture now reported. The Committee’s terms of 
reference were as follows :— 

‘'To consider and report whether it is desirable that workers 
in agriculture should be compulsorily insured against the 
risk of unemployment, and, if so, on what terms and con¬ 
ditions and in what manner the insurance of agricultural 
workers can be most effectively provided either by the 
inclusion of agriculture within the scope of existing 
legislation or by means of new legislation.” 

Two separate reports have been prepared, signed by six and 
five members respectively. The members subscribing the 
majority report. Sir Henry Rew, K.C.B., Mr. J. Beard, Mr. 
T. Denholm, Mrs. L. D. Streatfeild, C.B.E., Mr. R. B. Walker, 
and Mr. Denton Woodhead, have come to the conclusion that, 

2o2 
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as regards England and Wales, the ban hitherto placed on the 
inclusion of agriculture within the scope of unemployment 
insurance should be removed. Having set forth this conclusion 
the majority of the Committee proceed to express the opinion 
that it would not be practicable to apply the existing national 
unemployment insurance scheme to agriculture, and that 
consequently a special scheme for the industry would be 
required. 

Although the Committee had not sufficient information to 
enable a detailed scheme to be drafted dealing with the actuarial 
side of insurance, the majority report gives an indication of the 
general lines upon which a scheme might be constructed. It 
is suggested that, on the assumption that a total contribution 
of 6d. per week per insurable person would be adequate, one- 
half might be provided by the State and the other half con¬ 
tributed in equal proportions by employer and worker (i.e., 
lid. per week each), subject to the reconsideration of State aid 
after a few years. As to benefits, the repoit suggests the 
inclusion of a general proviso in the scheme whereby the total 
amount of weekly benefit paid to an individual wage-earner in 
respect of himself and liis dependants should in no case exceed 
the sum of the weekly wage he was earning when he became 
unemployed. So far as the administration of an agricultural 
Insurance Scheme is concerned, the majority report expresses 
the opinion that the responsibility should be entrusted to the 
Ministry of Agriculture, with the co-operation of the Ministry 
of Labour. 

It is important to note that the foregoing refers to England 
and Wales only. The majority were impressed by the fact 
that there was no evidence to show that a scheme of compulsory 
insurance was desired by, or would be acceptable to, either 
employers or workers in Scotland, and accordingly arc not 
prepared to recommend any change as regards that country. 

The minority report is signed by Sir Thomas Davies, M.P., 
Ml*. D. Black, Mr. J. Falconer, Mr. J. Gardner, and Mr. T. H. 
Hyland, who express the opinion that the immunity from the 
risk of unemployment which workers in agriculture enjoyed 
in 1920, when Parliament excepted the industry from the 
general provisions of the Unemployment Insurance Act, 
continues at present in no lessened degree, and moreover they 
believe that the existing shortage of labour will be accentuated 
in the future. Accordingly the members in question recommend 
that agriculture should continue to be excepted from the 
provisions of the Act. 
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The minority report adds that oven if it had been shown 
that immunity from unemployment had ceased to exist or was 
not likely to continue, the signatories, on the grounds of the 
cost to the industry and the general opposition of employers 
and workers, would consider that agriculture should not be 
brought within the general provisions of the Act, and that a 
special scheme under the Act could not be made applicable to 
agriculture, and, further, that the difficulties of devising a 
separate scheme involving new legislation would be very great. 

The Majority and Minority Reports are published in one 
volume, which may be obtained direct from His Majesty’s 
Stationery Office or through any bookseller, price 6s. net. 


Under an Act, afjproved hy the United States C-ongress 
on July 2 last, a new division has been formed in the Bureau of 
Agricultural Economics of the United 
Co-operative States Department of Agriculture to extend 
Marketing research, educational, and service work 

in the relating to co-operative marketing. The 

United States Department, through the new division, 
will now be able to give the same attention 
to the development of co-operative marketing among farmers 
as has been extended to problems of production. This will be 
done by the collection, study, and dissemination of information 
regarding the co-operative movement in the Unit(?d States and 
foreign countries. Business technique and maiketing methods 
developed by farmers’ co-ojRirative enterprises will be analysed 
and studied. The experience and knowledge acquired by 
successful co-operative marketing associations will also be 
studied and set forth to serve as guide-posts in the movement. 
Commodity co-operative marketing specialists familiar with the 
needs of co-operative organizations and with the research and 
seiwice of the Department will be employed. These specialists 
will form a special contact between the 12,000 co-operatives 
and the Department. They will assist in the dissemination of 
crop and market information, data regarding price trends, and 
conditions of supply and demand, with such analyses and 
explanation as are necessary to make this information of 
practical value to the co-operatives and their members. 

The Act enables the Department to co-operate with 
educational agencies. It is part of the plan, therefore, to assist 
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agricultural colleges and co-operative associations in working 
out a comprehensive educational programme in co-operative 
marketing. The head of the new Department is Mr. Chris. L. 
Christensen. 


Good weather conditions favoured the demonstrations of 
stubble-cleaning implements at the Cambridge University 
Farm on September 15, there being a good 
Cambridge attendance of farmers and others interested 

Stubble-Cleaning in tillage equipment. Although the 
Demonstration intention was to demonstrate weed killing 
methods of stubble cultivation, the 
absence of weeds in the stubbles was a matter for frequent 
comment ; and, while this redounded to th<' credit of the 
Director of the farm, it did not enable the observer to sec how 
the differcTit implements would l)ehave in really dirty land. 
However, the demonstrations did afford opportunities of 
observing how the implements treated two different classes of 
soil, one of which ])res(‘nt(Hl considerable difficulties, and of 
noting to what extent they succeeded in stirring the soil to 
the ])rescrib(»d depth of 3 inches. 

An interesting contrast between the anca'ent and the mod('rn 
was seen in field C, where on one side tlic ponderous horse- 
drawn Kent plough was at work broad-sharing and laying the 
land up in those narrow ridges which Mr. Amos advocates ; 
on the other side the little Simar Rototiller w^as busy grinding 
the stubble down to a fine mould. These, however, were in 
the nature of a side show, the tractor-drawn implements being 
at work elsewhere. 

The soil of field H, where the morning demonstrations took 
})lac(% was of a free-working nature and the stubble—wheat 
after potatoes—^was nearly clean. All the implements— 
including the disc harrows—^readily stirred the land to the 
required depth, and the cultivators fitted with broad shares 
moved the ground over their full working width at one opera¬ 
tion. One cultivator was fitted with special shares for leaving 
the soil in small ridges, and the old-fashioned Bentall type of 
broad share was seen cquipi)ed with miniature breasts for the 
same purpose. 

The heavier and harder ground in field B, which was utilized 
for the afternoon demonstrations, proved too severe a task for 
the disc harrows and for some of the broad-shared cultivators, 
which failed to penetrate. Even the old Bentall made poor 
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work in places. The “Stubble Breaker/’ however, fared its 
task well, and so did one of the cultivators, both leaving the 
land in the desired ridged condition. 

An extemporised implement attracted attention, viz., a 
three-furrow tractor plough with 12-inch shares and without 
breasts. This faced the work well, but its failing lay in the 
fact that the tractor wheel ran on a breadth of the stirred 
surface. 

It would be invidious to refer to the performance of in¬ 
dividual machines in a demonstration that was not intended 
to be a strkitly comparable test. Onlookers, however, could not 
fail to observe that there were im 2 )ortant differences ; and it 
was clear that, for the broad-sharing of hard-baked stubbles, 
there are few implenKuits capable of making a good job. No 
doubt any tractor cultivator could stir the ground to the 
required depth if allowed to go ovc^r th(' land two or three 
times, but this would have the undc'sirabk^ result of breaking 
up the twitch into shoi t lengths. 

3|C i|t iic IK 

Evidence of the sustained jiopularity ol the annual poultry 
conferences arranged by the Harper Adams Agricultural 
College was again forthcoming in the large 
The Harper Adams attendance at the IVnth Annual (Vm- 
Poultry Conference ference held at the College from August 10 
to 12. From small beginnings these Con¬ 
ferences have rapidly grown into one of the most important 
features of the poultry year, and bring together probably a 
more representative gathering of poultry keepers from the 
four quarters of the British Isles than any other annual 
function. At the height of the recent Conference the attendance 
numbered well over 300, and a high level of interest was 
sustained throughout the whole of the five sessions into 
which the programme was divided. Each session was devoted 
to one, or at most tw^o, topics, and with a view to ensuring 
ample time for general discussion the number of formal papers 
was correspondingly restricted—an arrangement which worked 
admirably and secured a series of discussions which, by general 
agreement, stamped the Conference as the most successful of the 
long series. In keeping with the academic environment the 
subjects of discussion were wholly educational, dealing with 
the technique and difficulties of the everyday work of the 
poultry farm and the bearing of the results of modem investiga¬ 
tion thereon. Criticism flowed freely, but without heat, and the 
whole tone of the proceedings was stimulating and helpful. 
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At the opening session Dr. Crowther, Principal of the 
College, welcomed the visitors and gave a brief address on the 

Relationship of Science to the Poultry Industry.” This was 
followed by an interesting address from Mr. Edward Brown, 
the doyen of poultry educationists, on the “ History of Poultry 
Husbandry’s Claim for Recognition as a Great Agricultural 
Enterprise.” As a very active and influential leader in all the 
efforts of recent years to raise the status of the poultry industry, 
and esp(3cially in those efforts to secure improved facilities for 
poultry education and research which have come so handsomely 
to fruition in the establishment of the National Poultry 
Institute, Mr. Brown’s survey possessed unusual authority and 
interest. On the evening of the same day a very real success was 
achieved by Dr. Gustave F. Heuser, of Cornell University, in a 
lucid exposition of the judging of fowls for egg-production by 
means of external characters. Professor Heuser, having only 
recently arrived on leave in this country, had undertaken his 
address at very short notice, but must have felt amply repaid 
by the close attention with which it was followed and tlie 
enthusiastic applause and numerous questions which followed it. 

The second session, on the morning of Wednesday, August 11, 
was devoted entirely to breeding problems. In the first half 
Mr. Tom Newman opened a discussion on the merits and 
limitations of line-breeding. He expressed the opinion that 
undue recourse had hitherto been made to line-breeding in the 
development of poultry, and that equal, if not better, results 
might have been obtained by more frequent, but judicious, 
recourse to out-crossing. A thesis so provocative naturally 
secured its end without difficulty in a vigorous discussion. The 
second half of this session was devoted to a discussion of the 
practical value of sex-Iinkod inheritance crosses, the opening 
address being given by Mr, Marcus Slade. 

From breeding, the Conference })assed at the next session 
to housing, a discussion on this subject being initiated by 
Professor Willard G. Thompson, and from housing to the 
practical feasibility of intensive poultry keeping, of which Mrs. 
Charles Hunter gave a most interesting account based upon her 
personal experience. For the evening of the second day, 
arrangements had been made for the display, at the local 
picture house, of the Ministry of Agriculture’s film of the 
poultiy industry and most members of the (Conference took the 
opportunity of seeing this excellent production. 

The third day of the Conference opened with a discussion on 
the use of milk in poultry feeding, the subject being opened by 
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Mr. H. Howes, Assistant Director of the National Institute of 
Poultry Husbandry, with an address in which he gave particulars 
of recent favourable experience at the Institute, in the use of 
goat’s milk in the rearing of chickens. The subsequent dis¬ 
cussion revealed considerable interest in the subject. Catholic 
in its interests, the Conference next proceeded to discuss the 
case for the Angora rabbit, which was very ably and con¬ 
vincingly put by Dr. J. B. McDougall. In view of the 
establishment of a rabbit section in the National Institute of 
Poultry Husbandry at the (College, the discussion proved 
timely and aroused much interest. 

The closing session of the Conference was devoted to the 
question of the artificial lighting of poultry houses, Professor 
Willard C. Thompson dealing with the economics of the subject 
from the point of view of egg-production, whilst Mr. R. Borlase 
Matthews expounded the mechanical problems involved in the 
supply of electric light for this particular purpose. No little 
interest was also shown, during the (Vuifereiioe, in the inspection 
of the extensive lunv plant of the National Institute of Poultry 
Husbandry and in the College Poultiy Laying Trials, many of 
the visitors being associated with the latter as competitors. 

It is impossible in a cursory survey of the formal proceedings 
of the Conference to give a true impression of its virile and 
stimulative character. The enthusiasm of the poultryman 
for his vocation is remarkable, but never more so than when he 
assembles in conference. That this enthusiasm is widespread is 
shown by the large attendances, which, year by year, tax the 
accommodation at the College to its fullest capacity. 


In view of the interest now taken by poultry breeders in 
the production of first-cross birds the issue by the Ministry of 
Miscellaneous Publication No. 55,* ‘‘ The 
Sex-Linked Sex-Linked Method in Poultry Breeding,” 
Inlieritajice by Professor R. C. Punncjtt, P.R.S., will, 

in Poultry it is hoped, prove opportune. Poultry 

breeders have for many years crossed twT) 
pure breeds with the object of producing good utility birds, 
either for table purposes or egg production, or both, but this 
practice was followed because it had been found by experience 
that these first-cross birds were usually very vigorous, quick 
growing, and productive. Owing to the rapid dex^elopment of 

♦ Obtainable from the Ministry; prices (post free), earfridgcj covers, ad.; 
quarter boards, Is. Od. 
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specialisation in modem poultry keeping, however, many 
people desire to practise one branch of the industry only, such 
as egg or table poultry production, or merely the incubation of 
eggs and the sale of day-old chicks. In these circumstances 
it may be a distinct disadvantage to be compelled, with 
limited accommodation, to rear a large number of male birds 
to the age when sex can be distinguished in the ordinary way. 
Knowledge which enables the poultry breeder to dis¬ 
tinguish sox with certainty on the day the chicks are hatched 
has a distinct value not only to the breeder, but to the vendor 
and purchaser of day-old chicks. 

As the result of research work carried out by Professor 
Punnett and others at Cambridge University, certain external 
characters easily distinguished at birth by an ordinary observer, 
were found to be sex-linked. That is to say, the hens of 
certain breeds possessing certain kinds of plumage or shank 
colour, provided these hens were mated to the right typo of 
male bird, transmit to their sons certain external characters 
different fron) those which they transmit to their daughters. 
The characters so inherited are three in number :— 

(1) Silver ground colour of plumage and down as opposed to 
gold. 

(2) Barred plumage, such as is found in Plymouth Bocks, as 
opposed to unbarred plumage. 

(3) Certain forms of light shank colour as opposed to dark 
shank colour. 

For example, if a Brown Leghorn male bird, which belongs 
to the gold class, is mated to a Light Sussex hen, which belongs 
to the silver class, the male chicks from this cross exhibit at 
hatching the light colour of the Sussex hen, whilst the pullets 
show the brown tints of the Brown Leghorn cock. 

There are many other pure breeds from wliich first crosses 
showing this form of sex-linkage can be obtained. The Ministry’s 
new publication not only indicates some of these matings, but 
contains two excellent coloured plates which clearly show the 
difference in appearance at birth of the male and female chick 
produced in each case. No attempt is made in the pamphlet— 
which is quite short, though of great interest to the breeder— 
to deal with all the aspects of this question from the Mendelian 
and genetic standpoint, but those desiring fuller information 
in this direction are advised to consult Professor Punnett’s 
book Heredity in Poultry.” 
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MOLE DRAINAGE DEMONSTRATIONS 

The application of the tractor to the process has brought 
about a revived interest in mole draining. This interest became 
so marked that many of the County Authorities considered it 
desirable that demonstrations of this and other methods 
should be held, in order to instruct the agricultural community 
in the new method available, and to determine the results 
which could be obtained from its adoption. Accordingly the 
Ministry co-operated with County Authorities in arranging a 
series of demonstrations, each being suj^ervised by Mr. 
Thompson Close. Much was done in 1924, and still more 
in 1925. 

In an article by Mr. Close, published in this Journal for 
July, 1025, a description of the methods and appliances available 
was given. It is now possible to say something of the actual 
effect of mole draining on the field selec'-ted for demonstration. 
Ill judging the results set out below it should, however, be 
remembered that a programme for a whole season had been 
laid down. Apart altogether from the disappointment which 
would have been caused to farmers coming from a distance, 
it was imjiossible to postpone a dimionstraiion. The work 
had to be done on the date specilied in order that the rest of 
the programme might bo carried out. There was no opportunity 
of suspending the work until a more favourable occasion as is 
ordinarily done in farming operations. Often the weather 
and the conditions were so adverse that the work would not 
have been done at that particular time if it had not been 
necessary to continue the programme in some other district. 

Prom the reports which have been collected from agricultural 
organizers, authorities of agricultural institutions, farmers, 
and others, one thing has clearly emerged : there is a general 
consensus, if not absolute unanimity, of opinion that tractor 
mole draining is effective. By far the larger majority of the 
reports shows that there has been a decided improvement in 
the condition of the fields which were mole-drained at the 
demonstrations. To a large extent this improvement can be 
attributed solely to the draining operations, but occasionally 
the beneficial effect has been increased by the treatment of the 
drained area with dressings of basic slag, lime, etc. As was to 
be expected, in some places the work was not so successful as 
in others, but some of the comparative failures can be explained 
by the unsuitability of the sub-soil of the land chosen for the 
work, and others by the unfavourable conditions under which 
the work was done. Sometimes the work was done in extremely 
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wet weather on a field that was in a very boggy condition, 
and where the tractor had difficulty in securing adhesion ; 
here the results were not so good as where the surface 
was reasonably solid. Such comparative failures demonstrate 
what is in fact well known, that the best results of this or any 
other method of mole draining cannot be expected when 
weather and soil conditions are plainly unsuitable. It may, 
however, be said that a properly straked tractor can work on 
land in a condition practically impossible for horses or steam 
tackle, although the results may fall short of the best. 

1924 Demonstrations. —Of the demonstrations carried out in 
1924, those of the autumn suffered from the very wet weather 
of that time, since conditions frequently rendered it almost 
impossible to do the work properly. In the early part of the 
year a numlx^r of demonstrations were given in AViitsliire, 
Devon, and Cornwall, and wctc uniformly successful. 

At Cullompton, Devon, a field, mole-drained not quite two 
years ago, was inspected in January immediately after the 
torrential rains of last winter. It showed no surface water, 
although tlie ground was imdined to be slushy at the side of 
the field where the moles were run into the ditch ; but the 
ditch had become overgrow n and the ends of the moles could 
not be seen. Where the main drain was clear, the moles 
were pouring out water at full capacity. 

A field near Sherborne, Dorset, which was mole-drained in 
March, 1924, was examined in December, 1925. A few spots 
of surface water were found, although the drains wwe working 
well, but the measure of improvement effected can be gauged 
by the fact that during 1925 the farmer was able to graze 
the field with sheep, an impossibility before mole draining. 
The grazing, combined with the draining, has made a very 
great improvement in the herbage. It is now c^aten down 
close to the ground, and there are no large patches of rough 
grass untouched by the stock. 

In the same month, a demonstration was carried out at 
Bushton, Wilts. This field,w^hich is a heavy loam, was examined 
in January last and compared with an adjoining field of 
similar type, which was not mole-drained. The latter was found 
to be ccunparatively watt^rlogged, while the field which had 
been drained was dry, except in a few small areas, where 
either the moles had iK^come chokfKl or the fall was very 
slight. Nevertheless all but one of the outlets were running 
freely. Wild white clover is now well established on this field. 
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In the autumn of 1924 the conditions were unfavourable. 
In October a demonstration carried out at North Stoke, 
Kesteven, Lincoln, was not completed. A stubble field 
on heavy boulder clay had been selected which had lain 
very wet during the greater part of the year. The intention 
was to mole-drain the whole field, but the tractor employ(Kl 
was not sufficiently powerful to deal with the lower and more 
waterlogged jiart of the field where the surface was extremely 
slippery. A grass field would have provided better adhesion 
and even in the adverse conditions obtaining a respectable 
job might have been done, but the stubble gave no assistance 
to the tractor. Moles were, however, run on a small portion 
of the top of the field. Inspection early in 1926 showed that 
this partial draining had done little or no good. 

In November, 1924, a demonstration was carried out on 
grass land at Brentwood, Essex. The land was spongy and 
the tractors cut dec'ply into the surface. In spite of 
difficiiilties the work was completed, and upon inspection in 
<1amiary last it was found that the pasture had beem greatly 
improved. A catch pit at the bottom of the field was opened 
and all the moles were found to be working. Moles which 
infested this field have made their runs down the lines of the 
mole drains, without, however, interfering with their working. 

These are characteristic examples of the work done in 1924. 

1925 Demonstrations. —The number of demonstrations 
carried out during 1925 was much larger than that of 1924. 
The few selected examples given are indicative of the results 
obtained throughout the series. In the early part of the year 
demonstrations were carried out in the Northern Counties. 
At Cockle Park on the last day of January a demonstration 
was carried out on an old, poor j)asture which had been treated 
with a dressing of phosphatic manure just before, and which 
was lying in riggs about 10 feet wide. It was quite sodden 
at the time of the demonstration. Part was drained every 
furrow and part every second furrow. On inspection in 
Pebruary, 1926, it was found that all the moles were working 
satisfactorily, and it was judged that they would last some 
years. The area of two acies drained at the demonstration 
was quite dry ; but the furrows were soaked with water 
and many small pools were seen where no moles had been put in. 

In Cumberland seventeen months after the demonstration 
the field which has a heavy clay sub-soil was noticeably 
drier. There is no sign of crumbling or breaking down of the 
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moles. The owner of the land is so satisfied that he has pur¬ 
chased a draining outfit for his own use. 

During February, 1925, Northallerton was visited. The 
fields drained had a good natural fall, but the soil was a heavy 
loam with only one patch of clay. When visited in January 
last, after a heavy fall of rain on both the preceding days, 
it was possible to distinguish the difference between the 
drained and undrained portions of the fields by the feel under¬ 
foot, and where holes were dug in the drained portion the land 
was noticeably dry. It was nevertheless found that many of 
the moles were silted up, their diameter being much reduced 
in consequence. The result of this demonstration indicates, 
however, that some improvement may be expected from mole 
draining even on land where the moles cannot be expected 
to be permanent. 

The demonstration carried out in March, 1925, at the farm 
of the ITniversity Colleger of Wales, Bangor, has been com- 
2 )aratively unsuccessful, although the soil w'as boulder clay 
and a{)parently suitable for mole draining. The live moles 
in this fk'ld have not been so considerate as in some others, 
and their activities have caused some damage to the drains. 
Again, th(i spring and summer immediately following’the work 
were very dry ; consequently the coulter cuts opened up, 
thereby allowing loose soil to fall in and choke the di’ains. 
llie only outward and visible effect of the drainage operations 
on this field is said to be that after heavy rain the drained 
portions are a little drier than the undrained. 

As a result of a demonstration at Windsor, it has been 
possible to stock the field during the past winter at times, 
and in weather conditions during which this would! have been 
impossible before draining. The herbage is distinctly improved, 
and there is a gradually spreading mat of clover. This is 
another instance where residts have been sufficiently good 
to encourage the landowner to purchase a mole-plough. 

As a final instance of successful draining may be mentioned 
a clay field at Purbrook, near Cosham, Hants. Although in 
previous rainy seasons this field has been under water, it is 
now sufficiently dry for the top half to be used as a playing 
field. In one part of the field, where the soil is silty, water- 
logging persists. 

Reference should be made to some instance where the work 
has been unsuccessful. Near Tiverton the field to be mole- 
drained had to be changed because the original field selected 
was under water. The alternative was not a happy ope, since 
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the field was not on clay : no improvement has resulted. 
At Witheridge, also in Devon, the sub-soil of the field selected 
was largely conglomerate rock, known locally as “ black 
ram ” : the continuity of the mole-drains was as a consequence 
broken. The drained portion of the field has remained dryer 
than the undrained, and the rushes seem to be reduced ; 
the improvement could not, in the circumstances, be expected 
to be marked and it remains to be seen how long it will persist. 

General Conclusion. —While the general result of the 
demonstrations, considered as experiments in mole draining, 
may be regarded as satisfactory, they serve also to emphasize 
the necessity for taking such precautions as a prudent farmer 
would naturally take. Good results which promise permanence 
can be reasonably exj)ected only when the field is clay ; with 
iields with a lighter sub-soil or where there are pockets of other 
material the imx)rovcment cannot be exi)ected to be so great 
or so persistent. In many cases there may be an imj)rovem('nt 
which will re|)ay the cost of the operation ; in such instances 
the work can be repeated as often as is necessary. But the 
limits of the usefulness of the oj)eration is a matter which 
must be determined by experience. Mole draining can be 
confidently recommended only when the field is on actual clay : 
but it is worth while experimenting, if this can be done at 
little cost, on any stiff soil in need of draining, where there is 
adequate fall. Wherever there are pockets or bands of lighter 
soil in a clay field it may be necessary for good results to use 
pipe drains to connect up with the moles ; but pipe-draining 
is expensive and the extra cost may not be worth while. 

On the mechanical side, the experience of these demon¬ 
strations has shown that it is useless to t^mploy anything but 
an effi(;ient and powt'rful tractor, and that to obtain adhesion 
the wheels should be well straked. 8uch a tractor will do good 
work even on very wet fields ; but the best and easier work 
will always be done after a fairly heavy rainfall, when the 
surface is not slopj)y and is free from water. Mole draining is 
impossible in dry land and the period of operation is practically 
limited to the months between October and April, varying, of 
course, with weather conditions. Even when the conditions are 
apparently favourable a hot, dry spell immediately succeeding 
will sometimes spoil good work ; the cut made by the coulter 
will not close and the drain will silt up. Some other accidents 
which will lead to disappointment, such as interference by 
moles—^rabbits have also been known to obstruct the drains— 
or an inefficient outfall, have been remarked above. 
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TRIALS OF TAR-DISTILLATE WASHES IN 
EAST ANGLIA IN 1926 

F. R. Pethbrbridgb, M.A., 
and 

W. A. R. Dillon-Weston, M.A., 

School of Agriculture, Cambridge, 

These trials, which weie organized in co-operation with the 
County Organizers, give further evidence* of the value of some 
of the tar-distillate washes as a satisfactory means of reducing 
aphides and caterpillars. Only those washes which gave good 
or fairly good results in the 1925 trials were tested, and in each 
case the makers first gave theii* consent to the publication of the 
results of the trials. 

Estimation of Results. —Damage done by the various pests 
was estimated in the following ways :— 

Aphis damage was estimated by careful observation of the 
number of curled leaves as compared with the total foliage. 

Caterpillar damage was estimated mainly by the following 
nu^thods:— 

Method I.—The leaves were outlined on paper as if 
undamaged and the caterpillar damage marked. A carbon 
copy of these was then made. These paper copies of the 
leaves were then cut out (a) as they would have been if 
whole and undamaged, (6) as they actually were. 

N.B.—The eaten areas were burnt out with hot needles. 
From the weights of (a) and (6) the percentage damage was 
determined. This method was used for the Czars at 
Cottenham and then abandoned for Method II, 

Method IT.—Five hundred or one thousand leaves 
as ri'presentative of the j)lot were taken from each plot 
by two or more observers. The areas eaten by cater- 
j)illars (this also includes a small amount of damage by 
other leaf feeders) were then drawn on sheets of paper. 
These areas were fitted together so that one large area on 
the paper eventually represented the holes made by a 
large number of caterpillars. These paper areas were then 
measured by means of a planimeter and thus the area of 
leaf eaten on the sample taken was obtained. The per¬ 
centage of damaged leaves was also ascertained in some 

* See “Trials of Tar-Distillate Washes in East Anglia.*’ This JouBXAr, 
July, 1926, page 332, 
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cases. In addition to this laborious method, the following 
method was also used on the apple trees at Wisbech :— 

Method III.—About 500 trusses of each variety on 
each plot were examined in May and the percentage of 
trusses injured by caterpillars obtained. 

Experiments on Plums. —For plums a strength of 6 per cent, 
was used with all the washes, except in Hertfordshire, where 
laline was used at a strength of 3-J per cent. 

Cambridgeshire. —Carried out in conjunction with Mr. 
A. T. Paskett, Horticultural Superintendent for Cambridge¬ 
shire, in an orchard at Cottenham kindly lent by Mr. A. R, 
Cundlc. A i)etrol pump was used and the spraying done by 
Mr. (bundle’s staff under our supervision. The trec^s had not 
previously been sprayed with a tar-distillate or banded, and the 
branches were very green and required a lot of spray to wet 
them. Carbocraven covered the trees more rapidly than the 
other four washes, requiring only about 70 per cent, of the 
amount of the other washes to cover the trees properly. The 
results are shown in Tables I and II. 

Series A.—Six rows of Victoria j)lums about 16 years 
old, with 10 to 14 trees in each row were used ; one row for 
each wash ; two or three unsprayed trees were left in 
each row. 

Series B.—Four rows of Czar plums about 16 years 
old were used ; 6 or 7 trees were sprayed with each wash 
and unsprayed trees left in each row. 

Hertfordshire. —Carried out in conjunction with Mr. C. E. 
Hudson, Vice-Principal of the Hertfordshire Institute of 
Agriculture, in an orchard at Holwellbury kindly lent by 
Mr. C. J. Dicker of Messrs. Hartley & Sons, and in an orchard 
at Sawbridgew^orth kindly lent by Messrs. Rivers & Sons. The 
results are shown in Tables 1 and II. 

Series A at Holwellbury were sprayed by Messrs. 
Hartley & Sons’ spraying staff. Five rows each of 24 
Victoria plums about 10 years old were used ; 12 trees 
were sprayed with each wash and 4 plots of 6 trees and 
one of 12 trees were left unsprayed. AU these trees were 
sprayed with Bordeaux Mixture and Lead Arsenate 
on May 12. 

Series B at Sawbridgeworth were sprayed by Messrs. 
Rivers & Sons’ spraying staff. Thirteen rows each of 7 Czar 
plums about 12 years old were used ; 2 rows were sprayed 
with each wash. Rows 1, 8, and 13 were left unsprayed. 
None of these trees w^s banded the previous autumn. 

2v 
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Huntingdon .—^Carried out in conjunction with Mr. F. 
Tunnington, Horticultural Organizer, in an orchard at 
Bluntisham kindly lent by Mr. J. Searle. A hand power sprayer 
was used and the trees were sprayed by Mr. Tunnington. 
These trees were not banded the previous autumn. 

Series A.—Five rows of Monarch, 14 years old, 
10 trees in each row were used ; one row for each wash and 
one row left unsprayed. 

Series B.—Throe rows of Victoria plums, 14 years 
old, of 10 trees in each row were used ; one row sprayed 
with Carbokrimp, another with Mortegg, and another 
left unsprayed. 

The results of the aphis damage are shown in Table I. 
Although there was an obvious reduction of caterpillar by some 
of the washes it was impossible to get figures showing their 
relative values, owing to the damage caused by hail. 

Esfiex .—Carried out in conjunction with Mr. R. Hart, the 
Instructor in Commercial Horticulture for Essex, in an orchard 
at Hatfield Pcverel kindly lent by Mr. W. E. Wadley. Each 
of the sprayed plots contained 12 trees of mixed varieties, 
10 years old, Victoria, Czar, Pershore, and River’s Early 
Prolific, and 32 trees were left unsprayed. The spraying was 
done by Mr. Hart, who also supplied the notes on these plots. 
The results are shown in Table T. 


TABLE I. —Showing the Relative Attack of Leaf-Curling Plum Aphis. 


Place 

Cotton- 

ham, 

Cambs. 

HoJwell- 

bury, 

Herts. 

Saw- 
brid go- 
wort li, 
Herts. 

Bluntisham, 

Hunts. 

Hatfield 

Pevorel, 

Essex. 

Sprayed 

1 

i 

Jan. 28 

Jan. 19 
and 20 
(Chafer’s, 
Jan. 30) 

Feb. 9 

Jan. 26 

Jan. 26 

Jan. 7 

Varuity 

Czar 

Victoria 

Czar 

Victoria 

Monarch 

Various 

J)al-o of obKcr- 







vation 

April 27 

April 26 

May 13 

April 23 

April 23 

May 11 

Unsprayed .. 

Trabe— 

25- 40 p.c. 

86-96 p.c. 

5-40 p.c. 

5-10 p.c. 

Trace— 


10 p.c. 





Bad 

Carbokrimp 

None— 

None— 

2 jj.c. 

None— 

None 

None— 

6 p.c. 

Trace 

1 p.c. 


Trace 


Trace 

Mortegg 

None— 

None— 

Trace 

None 

None 

None— 

6 p.c. 

Trace 

Trace 




Trace 

laline 6 p.c... 

None— 

— 

— 

_ 

Trace 



Trace 






laline 3^ p.c. 

— 

None— 

35 p.c. 

— 

— 

_ 



Trace 





Chafer’s 6 p.c. 

None 

— 

2 p.c. 

_ 



Carbocraven 

None— 

Trace— 

20 p.c. 

— 

Trace— 

— 

6 p.c. 

2 p.c. 

1 p.c. 



1 p.c. 




TABLE II. Showing the Relative Damaoe Cal^sed by Caterpillars on Plums. 
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Results on Plums. —The above figures should serve as some 
indication of the value of these washes, but it must be 
remembered that, with two washes of equal value, the figures 
estimated as above would probably show differences : one 
wash showing the better result in some trials, and the other 
wash the better results in other trials. 

Leaf-Curling Plum Aphis .—Tables 1 and II show that 
(^arbokrimp, Mortegg, I aline Tar-Oil Winter Wash, and 
Chafer’s No. 1 Winter Wash at a strength of 6 per cent, were 
capable of controlling leaf-curling plum aphis under the varying 
conditions of the experiments. Carbocraven gave rather more 
variable results, and although in some cases it was satisfactory, 
this was not the case at Sawb ridge worth. The result here may 
be associated with its property of spreading more readily than 
the other washes, with the result that less spray is put on the 
trees. laline at per cent, also gave a poor control at 
Saw'bridgeworth. 

Caterpillars .—Tables I and IJ show that Oarbokrimi), Mortegg 
and laline Tar-Oil Winter Wash at a strength of 6 per cent, 
were capable of reducing the damage done by the various leaf¬ 
eating caterpillars to about one-half. Chafer’s No. I Winter 
Wash gave a good control at Holwellbury (here 80 per cimt. of 
the blossom buds were injured), but not such a good control as 
the previously-mentioned washes at Cottenham. Carbocraven 
at 6 per cent, and laline at 3^ per cent, gave very little control 
of caterpillars. 

Injury to Fruit Buds .—^At Holw(Jlbury, Chafer’s No 1 was 
sprayed on January 30, as it had not arrived when the other 
plots were sprayed on January 19 and 20. Mr. Hudson 
estimated that 80 per cent, of the fruit buds were damaged 
by this wash. He also noted slight damage by laline at 3^ per 
cent, ('bafer’s No 1 at 6 percent, and laline at 3|- i)er cent, are 
also recorded by Mr. Hudson as causing slight damage to the 
fruit buds at Sawbridgeworth. No damage was noted on any 
of the plots from Carbokrimp, Mortegg, or Carbocraven. Many 
orchards in the Eastern Counties sprayed with Carbokrimp and 
Mortegg have borne enormous crops this season, and some of the 
trees have been sprayed with these washes for three years in 
succession, so it appears that trees are able to withstand 
annual washing with some tar-distillate washes. To prevent 
damage, therefore, care must be taken to follow the instructions 
given and to use suitable water. 

Effect on Growth .—^As in last year’s trials, so this year it was 
very noticeable that trees sprayed with some of these washes 
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produced much more luxuriant foliage than the unsprayed 
trees. Detailed observations on this are being made by Messrs. 
M. C. Vyvyan and W. A. R. Dillon-Weston. 

Red Spider ,—Large damson trees at Histon were sprayed with 
Carbokrimp, Mortegg, and Chafer's No. 1 at a strength of per 
cent, on January 26, six trees in each plot. No other spraying 
was done to these trees and on July 15 a comparison of the 
number of red spiders on the leaves was made. The number 
varied on the different parts of the trees, but we were unable 
to find any evidence that the spraying had reduced or increased 
the red spider on any of the plots. On neighbouring trees, 
routine-sprayed with 6 per cent. Carbokrimp, there was no 
evidence of reduction of red spider. 

Experiments on Apples. —^For apples a strength of 10 per 
cent, was used in the case of all the washes, as it was found last 
year that the trees were apparently unharmed by this strength 
and a big reduction of caterpillars was obtained. 

Experiments in the Isle of Ely .—Carried out in conjunction 
with Mr. W. G. Kent, Horticultural Superintendent, Isle of 
Ely County Council, in an orchard at Wisbech St. Mary, 
kindly lent by Mr. A. Hudson. Each plot consisted of two rows 
of four trees and each contained two trees of the varieties 
Bramlcy’s Seedling, Emneth Early, Lord Derby, and Newton 
Wonder. No other spraying was done throughout the season, 
and the trees were not previously banded. A hand power 
pump was used and the trees were very thoroiighly sprayed by 
Mr. Kent, as shown by the absence of rosy aphis from the 
sprayed plots. 

Experiments in Essex .—tlarried out at Hatfield Peverel. 
Each plot consisted of 14 trees of mixed varieties eight 
years old and 28 trees were left unsprayed. The 
trees were thoroughly sprayed by Mr. Hart, as shown by the 
absence of rosy aphis from the sprayed plots. No other spraying 
was done throughout the season. Mr. Hart supplied the notes 
on aphis and helped in the picking of the leaves for the 
caterpillar figures. 

Results on Apples. —^The results of the spraying on apple 
trees are as follows :— 

Rosy Apple Aphis (Anuraphis roseus).—^Taking the two 
trials separately :— 

Wisbech. —The trees were carefully examined on June 22, 
and although the control trees were marked Few, Few to 
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Moderate, Moderate, and Moderate to Bad, not a trace of 
aphis attack was seen on any of the trees sprayed with Carbo- 
krimp, Mortegg, I aline, or Chafer’s No. 1. Carbocraven was not 
used in these experiments. 

Essex. — The trees were carefully examined on May 11 
and 12, and although there was a bad attack on the unsprayed 
trees, no trace of aphis was found on the sf)rayed trees (Carbo- 
krimp and Mort/Cgg only used in these experiments). When we 
visited the plots in July, there was sufficient evidence to 
convince the most hardened sceptic of the value of tar-distillate 
washes. 

Caterpillars —The results in this connexion are :— 

WiSBiccH. —An analysis of the caterpillar population on 
the unsprayed trees, made with the assistance of Mr. Kent, 
showed nearly 20 per cent, of Winter Moth caterpillars, about 
10 per cent, case-bearer caterpillars, and the remainder various 
kinds of I'ortrix caterpillars. The proportion on the sprayed 
plots was also very similar. On May 12 the perc(mtage of trusses 
injured was obtained, with the assistance of Messrs. W. G. 
Kent and J. Turnbull. These results and those obtained by 
Method II are shown in Table III. 

Essex. —On July 7 a thousand leaves were taken from each 
plot and the damage estimated by Method II; see Table III. 

At Wisbech 10 per cent. Oarbokrimp reduced the damage 
done by caterpillars to about 20 per cent, of that on the 
utisprayed trees. Mortegg and laline at 10 per cent, reduced 
the caterpillar damage by one-half. Chafer’s No. 1 also reduced 
the damage to nearly one-half. In Essex 10 per cent. Carbo- 
krimp and Mortegg reduced the caterpillar damage by one- 
half. The other washes were not used. 

Apple Capsid Bug .—The capsid attack at Wisbech was 
rather variable, but a moderate attack was noticeable on most 
of the trees. (Careful notes were taken of the intensity of the 
attack on all the trees, and although a slight reduction was noted 
on the sprayed trees, it was not sufficient to reduce the ordinary 
routine spraying for capsid in any way. The tar-distillate 
washes, which control aphides and reduce caterpillars, are use¬ 
ful in the control of capsid bug in that they make the ordinary 
contact spraying for capsids more effective by reducing the 
leaves curled by aphides and the shelter provided by 
caterpillars in spinning the leaves together. In the above 
experiment at Wisbech they also reduced the number of 
capsids slightly. 
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Apple Scab ,—The Emneth Early trees all suffered from a bad 
attack of apple scab. The leaves picked for the estimation of 
caterpillar damage were examined for scab, and as seen in the 
following table provide evidence that Carbokrimp and Mortegg 
at 10 per cent, did not reduce the amount of scab. 


Treatment 

District 

Total leaves 

Leaves Scabbed 

Unsprayod 

Wisbech .. 

,500 

388—59 doubtful 

Carbokrimp 

Wisbech .. 

500 

427—18 doubtful 

Mortegg .. 

Wisbech .. 

i 500 

358—33 doubtful 


Effect on Growth ,—At Wisbech the trees on the sprayed plots 
all carried much more foliage than the trees on the unsprayed 
plots and their appearance suggested much better prospects of 
a crop next year. Last year no difference was noticed in the 
size of the sprayed and unsprayed leaves, but this year the 
leaves of the sprayed trees were much larger, as shown by the 
following figures:— 

Variety .. .. .. Brainley. 

Treatment . . .. Area of 500 leaves. 

Unsprayed .. .. 18,692 square centimoiros. 

Carbokrimp .. .. 25,592 „ „ 

Mortegg .. .. .. 25,082 „ „ 

lalino .. .. .. 27,316 „ „ 

Summary.— Carbokrimp, Mortegg, laline Tar Oil Winter 
Wash, and Chafer’s No. 1 Winter Wash controlled leaf-curling 
plum aphis at 6 per cent, and rosy apple aphis at 10 per cent. 

Carbocraven at (i per cent, reduced leaf-curling plum aphis 
in some cases, but failed to do so at Sawbridgewortli. 

(Carbokrimp, Mortegg, and laline at 6 per cent, reduced the 
caterpillars on plums to about one-half. 

Carbokrimp at 10 per cent, gave a bigger reduction of cater¬ 
pillars than Mortegg and laline at Wisbech, but gave the 
same results as Mortegg in the Essex trials. 

Chafer’s No. 1 also reduced caterpillars. (W'bocraven at 
6 per cent, had little effect on caterpillar damage. 

Red Spider was not reduced by 7^ per cent, of Carbokrimp, 
Mortegg, or Chafer’s No. 1. 

Apple Capsid Bug was only slightly reduced by a 10 per 
cent, spraying of Carbokrimp, Mortegg, laline, and Chafer’s 
No. 1. 

Apple Scab was not reduced by Carbokrimp and Mortegg at 
10 per cent. 

More luxuriant growth resulted from spraying. 
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DRAINAGE OF PLEX MOSS, BARTON 
MOSS, AND SOUTHERN HEYES, NEAR 
ORMSKIRK 

R. W. Eaton, M.C., P.A.S.I., M.R.RanJ., 

Engineer for the Scheme. 

Plex Moss and Downholland.— The low-lying land in south¬ 
west Lancashire shown on the accom])anying sketch nia]) as 
Area 1 has always been liable to flood, and about forty years 
ago this state of affairs was much aggravated by the 
construction of the Cheshire Lines Railway, when water 
from Lydiate and other higher lands, which formerly flowed 
through Altcar, was diverted via the railway brook into the 
Downholland Brook. The river Alt, into which the Down¬ 
holland Brook flows, is now the receptacle for a large percentage 
of the sewage and storm water from Liverpool and district; 
this not only adds millions of gallons to the flow in 
flood time, but has a tendency to silt up the bed of the 
river, thereby obstructing the drainage of the low land even 
in dry weather, and throws an extra strain on the embankments 
in wet weather. 

For many years past the farmers have been installing 
pumps in this locality, almost invariably with the result that 
they either flooded their neighbours without doing any 
appreciable good to themselves or discovered that they were 
pumping a much larger area tliaii their own holdings. The 
district is now dotted with derelict pumjnng plants. Matters 
had come to such a state that hundreds of acres of land had 
gone out of cultivation and tenants were giving \xj} their 
farms, despite the fact that rents had been reduced and 
allowances made in bad seasons. 

About six y(^ars ago the greater part of the Lancashire estates 
of the Marquis de Castej a was purchased by a syndicate of 
Liverpool business men, who immediately commenced to 
tackle the question of drainage in earnest. They commenced 
by cleaning four miles of the main watercourse known as 
“ Fine Jane ” ; this watercourse flows between the Crossens 
outlet near Southport and the Barton Brook. There is so 
little fall in it that the water would flow towards whichever 
watershed happened to be the driest at the time, or which¬ 
ever end of “ Fine Jane ” was the cleaner. They also cleaned 
out many other subsidiary watercourses. This work greatly 
improved the drainage of the land, but Plex Moss and the 
lands adjoining were still heavily flooded during wet periods. 
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The improvement resulting from the cleaning of “ Fine 
Jane ’’ and other ditches encouraged the new owners to 
invest capital in land drainage. Every advantage having been 
taken of gravitation, it was decided to instal a pumping 
station to drain the land that could not otherwise be dealt 
with. The chief difficulty was to find a suitable spot on which 
to erect the plant, as the surface of the land (consists of a bed 
of peat about twenty feet thick, which was bound to sink 
when pumping opiu'atious commenced, and at any time was 
unsuitable for building i)urposes. The other larger pxunping 
stations in the district are ereett^d on ground of a solid 
character and somewhat higher in level than that which 
they drain, but this necessitatt'-s having long conduits to 
the pumps to take the drainage from the distant low-lying 
lands. To have adopted this method would have involved 
the construction of a very exjKinsivc^ cutting and the erection 
of a pumping station over a mile farther up-stream from the 
present position. Evimtually the site of thc^ pumping station 
was selected (marked ‘‘ X ” on plan) almost in the lowest spot 
to be drained. 

In August, 1923, building operations commenced, and 
although the work was often interrupted by the site being 
under water for weeks on end, pumping operations commenced 
eventually in the following August. The plant consists of 
two 15 in. centrifugal belt-driven pum 2 ) 8 , each capable of 
discharging 6,000 gallons of water per minute against a total 
head of 15 ft., the power being supplied by two 06 b.h.p. 
cold-starting heavy oil engines; the entire plant being 
supplied by Messrs. Tangyes, Ltd., of Birmingham. The 
foundations consist of a reinforced concrete bed, weighing 
about 70 tons, carried on nine 12 in. square piles driven 
25 ft. into the ground. The outer walls of the pumping station 
are carried on 11 similar piles, the inside dimensions of 
the building being 36 ft. by 25 ft. The engineer’s cottage is 
of similar construction to the pump house, and is carried 
on 14 piles. The external walls of the pump house and 
cottage are of 9 in. brick, pebble dashed. The-pump well 
and culvert are of brick on a concrete foundation. Adjacent 
to the pump house is a small store built on a concrete raft; 
the small additional weight due to one wall being carried up 
a few courses higher than the opposite one caused the building 
to tilt 4 in. almost immediately. 

As soon as pumping commenced the ground near the 
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pump began to dry ; and the farmers, although not enthusiastic 
in their praise, showed their appreciation in a most satisfactory 
form by commencing to till land and clean ditches which 
had been neglected for years. The total area at present 
pumped amounts to about 1,500 acres, and at a later date, 
if thought advisable, another 1,000 acres can be added. 

The cost of fuel amounts to about Is. per working hour 
per pump, including Diesel fuel oil, lubricating oil, and cleaning 
oil. This price should shi)rtly be substantially reduced, as it 
is hoped to bring oil to the site in bulk instead of in barrel 
as at present. 

When the pumping scheme was first considered it was 
realized by the landowners that the tenants could not be 
expected to cleanse and regrade the ditches, most of which 
had not been touched for years. Pumping alone would have 
been of little avail unless the ditches were cleaned and the 
water led to the pump. To solve this difficulty th(^ owners 
applied to the Ministry of Agriculturii in the autumn of 1923 
for an unemployment grant towards the cost of cleaning the 
main watercourses and sufficient of the subsidiary ditches 
to demonstrate to the tenants the advantages to be gained 
thereby. Under this scheme, known as the Plex Moss and 
Barton Moss Unemployment Relief Scheme, thirty miles of 
ditches were cleaned and deepened, and a “ reservoir,’’ 
forming the main drain leading to the pumps, was excavated, 
500 yds. long by 16 ft. wide, capable of holding 750,000 
gallons of water when the pumps are not in use. This scheme 
employed 166 men for 22 weeks and cost £3,562. 

In November, 1924, a further scheme costing £1,200 was 
sanctioned by the Ministry, which provided for further ditch 
cleaning and deei)ening, and this was duly carried out. Since 
the pumps were installed over 250 acres of absolutely derelict 
land have been brought back into cultivation, in addition to 
1,250 acres of land freed from a waterlogged condition, and 
there is no longer any talk of giving up farms. 

Southern Heyes*—Parts of the second area shown on the 
sketch map were subject to flooding in wet seasons, and of 
late years the flooding had become worse, so serious in fact 
that the Earl of Sefton, owner of Altear, had the Rib 
Embankment, which lies between it and this land, puddled 
and strengthened to prevent it bursting and flooding his 
estate. 
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In December, 1923, an agreement was entered into between 
the Earl and the owners of the Scarisbrick, HaLsall, and 
Downholland estates to drain Area 2 to the Earl’s pump, 
shown at point “ Y ” on the plan, the outlet being restricted 
to a 15 in. pipe at “ A.” The agreement, limited to a period 
of four months from January 1, 1924, had a two-fold object:— 

(1) To allow a scheme known as the Downholland Unem¬ 
ployment Relief Scheme, 1923-24, to bo carried out. 
This scheme was designed to improve watercourses on 
Area 2. 

(2) To t(^st the opinion that this land could be efficiently 
drained to the Altcar pump without inflicting damage 
to the lands already pumped by them. 

The 15 in. pipe from the Rib was installed at the point 
“A.” The outlet into Downholland Brook at the point ‘‘ B,” 
which was su})po8e(l to take the drainage from nearly all 
Area 2, wuh temporarily closed, as it had become defective 
and was allowing more water to get back on to the land when 
the Downholland Brook was high than it ran off in dry 
weather. But this outlejt has since been put into order so 
as to act in c*ases of emergency. At the end of the term, the 
jmrnping having proved beneficial, it was arranged to extend 
the agreement, on much the same terms, for a further year 
to Aj)ril 30, 1925, and also to instal a larger outlet at C ” 
in addition to the one at “ A.” This agreement has been 
again extended, uml may probably become a permanent 
one. 

The land was kept dry by means of the outlet at “ A ” 
until June I, 1924, when the railway company’s brook bank 
burst at the point “ D,” flooding the greater part of the land. 
From that time until the beginning of January, 1925, the 
rainfall was very heavy and portions of the land remained 
waterlogged. An action for damages was brought by one of 
the tenants against the railway company, which resulted in 
the company acknowledging liability and compensating the 
farmers for their loss. 

The Downholland Unemployment Relief Scheme, 1923-24, 
previously referred to, having proved successful, schemes 
were promoted during the seasons of 1924-25 and 1925-26, 
with the result that much land has come back into cultivation 
and good crops have been obtained. 
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General Observations. —The improvement in efficiency and 
health of the men engaged on all the unemployment schemes 
was very striking. After a short time the majority again 
became cheerful, self-respecting, and self-supporting wage 
earners ; it was with regret on all sides that, when May came, 
their services had to be dispensed with, at a time when they 
were becoming skilled and the season suitable for drainage 
work had arrived. There were many men among them who 
with eighteen months’ constant work would have had a 
commercial value in the labour market, where experienced 
ditch cleaners are becoming rare. There were, of course, 
a percentage of men who did not mean to work, a few who 
were out to sow discontent among their follows, and many 
who were physically unfit for the work. The two former classes 
were soon got rid of, and many of the third category improved 
quickly. 

The land comprised in the Areas 1 and 2 has a high rental 
value when dry, as it is first-rate potato ground and suitable 
for market-garden produce. The next step, no doubt, will 
be to provider some additional farmsteads and labourers’ 
cottages, a difficult proposition at the present time. It would 
have been im])0S8ible to have brought about this mutual 
drainage scheme for the two estates had not Lord Sefton 
and the promoters of the pumj)ing schemes been keenly 
interested in the well-being of agriculture and prepared to 
trust one another to carry out their bargain in a sportsmanlike 
manner ; but it exemplifies how much can be done in drainage, 
reclamation, and general development of adjoining estates if 
the respective parties interested combine, as they have done 
in this particular case. 

Idle- one regrettable feature of the work is the loss to the 
bird lover, as formerly this land was a haven for flocks of 
sea- birds, wild duck, and snipe. 
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TULIPS 

H. Southwell, A.R.C.Sc., 

Ministry of Agricvlture and Fisheries, 

Tulips belong to that large natural order of plants known 
as the Liliaceae, They need no paean of praise, being exceedingly 
beautiful and very popular. Their hardiness and adaptability, 
together with the variety and delicate range of colour in the 
flowers, have commended them both to the grower and to the 
general public. 

The tulip has been grown in England for several centuries, 
but it is not indigenous to the British Isles. Its origin is really 
a mystery. The crossing of varieties now extant has thrown 
very little light on the true wild species, while the literature 
on the subject lends support to the view that long before the 
middle of the sixteenth century the Turks grew—or perhaps 
cultivated and improved—the tulii) in the gardens around 
Bagdad in much the same way as it is grown in the gardens 
of England to-day. With the remote possible exception of 
two composite wild species tulips were unknown in Mid and 
Western Europe before 1554. The earliest record is the 
dispatch of a cargo of tulip bulbs from Constantinople to a 
merchant in Antwerp in the year 1562. In 1571 tulips were 
introduced into Holland and six years later into England. 

The tulip was a garden flower when it arrived in Western 
Europe, and it was well received in Holland. The nobility 
and wealthy citizens frequently sent to Constantinople for fresh 
supplies, while the desire to possess these Oriental novelties 
spread, eventually embracing the entire populace of Holland. 
The result was the celebrated Tulip Mania of 1634-1637, in 
which the desire to possess bulbs was quite subservient to the 
wild speculation in them, with results which have only been 
equalled by such great swindles as the South Sea Bubble of 
1717. Since that time tulip lovers have continually searched 
the Near East for new varieties, and have actually found them 
in regions which were thought to have been thoroughly explored; 
while as recently as 1889 Messrs. E. H. Krelage and Sons, 
of Haarlem, introduced commercially the famous Darwin 
tulips, which, from the large number of varieties in the original 
stock, must have been cultivated for a long time, but their 
original habitat has not been disclosed. 

dassiflcatlOXI o! Tulips. —Only the expert can with any 
degree of certainty identify varieties of tulips from bulbs, 
and thus the classification of tulips has its basis in the time 
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of flowering and the characteristics of the bloom. In reality 
there are just two main classes of tulips, which arc separated 
by one month in the time of flowering. Those are the early 
flowering class and the May or late flowering class. Exceptions 
occur, for a few varieties like Le R^ve, Marie Louise, and a few 
others flower at an intermediate time between the two main 
groups, while in the early flowering section the Due Van 
Thols are characterised by flowering first. Those two main 
groups are divided into early floweiing shigles, early flowering 
doubles, late flowering singles, and late flowering doubles. 
On this natural classification, however, there is superimposed 
another, which is mainly empirical, somewhat complicated, 
but in general use by gardeners. 

To understand this latter classification it is necessary to be 
familiar with the colouring of tulip flowers and with a unique 
proi)erty of the tulip known as “ breaking ’’ or rectifying.” 
There are four source's of colour in a uniformly coloured tulip. 
First, there is the colour at the base—as that symmetrical 
portion of each petal at the bottom of the inside of the flower 
surrounding the ovary is called—which, with the general 
exception of white and yellow coloured flowers, is of a different 
colour from the r(\st of the petal. The colour of the base may be 
white, blue, yellov/, black, etc., but in speaking of the colour of 
the flower, the base is not taken into account unless specially 
mentioned. Second, there is the colour of the tissue which 
lies betw'een the two skins or epidermis of the petals, which 
is either white or yellow, and in white and yellow tulips is 
the only colour j^resent, as the skin is colourk’iss. This white 
or yellow colour is called the ground colour. Third, there 
is a j)igment, called anthocyanin, varying through all shades of 
red to dark pur}>le, wliich is uniformly diffused throughout 
the epkU'Tmis and when covering a white or a yellow^ ground 
produces all the shades of colour occurring in uniformly 
coloured tulips, excepting, of course, the pure white and yellow 
cokmred flowers. Fourth, there is sometimes, but very rarely, 
a second pigment in the epidermis which is of a yellow colour 
and which gives the flower an indeterminable shade, really 
producing a “ shot ” effect. 

All uniformly coloured flowers which possess the anthocyanin 
pigment are called ‘‘ breeders ” or “ mother ” tulips. As 
tulips are vegetatively reproduced by offsets, they perpetuate 
the characters of the parent, but at some time during the life 
of a ‘‘ breeder ” a remarkable change takes place. The flower 
instead of being uniformly coloured appears all variegated, 
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The pigment in the epidermis becomes segregated and appears 
as stripes and blotches on the edges of the petals, or as a 
broad beam of colour running up the middle of each petal, 
while the rest of the petal is the colour of the ground tissue. 
The tulip is then known as broken or rectified, and generally 
bears little resemblance to the breeder colour, for the pigment 
which was formerly diffused all over the surface of the petal 
is now localized and thus presents a more intense shade. 
As broken tulips are reproduced vegetatively by offsets, 
broken flowers are produced, but the pattern is liable to vary 
from year to year and the pigment may even spread itself 
again over the surface of the petals, but it never reverts to the 
characteristic breeder colour. It is not known when nor why 
tulips break, although change of soil from light to heavy 
coupled with a warm, dry growing season tends to produce 
them ; but, on the other hand, there is nothing known to 
prevent tulips from breaking. Other features of broken tulips 
are that they are not as vigorous, not as tall, nor as profuse 
in producing offsets as the breeder, while the foliage, which in 
the breeder is of a uniform green colour, becomes in a broken 
tulip mottled ; and this mosaic appearance remains as long 
as broken tulips are reproduced by offsets. Again, two breeders 
of the same variety may produce broken flowers which exhibit 
quite different patterns in their colour arrangement, and as a 
rule the best coloured breeders produce indifferent breaks. 

Growers regard broken tulips in various ways. They call 
them “ throwbacks,“ splits,” “ strains,” and, most 
erroneously and commonly, “ spurts.” It should be under¬ 
stood that a broken tulip is not a new variety, and that the 
same variety may and does exist both as a breeder and as a 
broken tulip. A view is gradually gaining ground that a broken 
tulip is a sign of degeneration. 

Pure white and pure yellow coloured flowers, which are 
called true seffs, breeders, and broken tulips, exist in the early 
flowering section, but they are not put into separate classes. 
The late flowering section is divided into breeders, broken 
tulips, cottage tulips, late double tulips, parrots, and minor 
classes for species and mendels. 

Breeders are divided into three classes: (1) Dutch; (2) 
English ; (3) Darwin. 

(1) The Dutch is really the parent stock. The flower is 
elongated and the petals are generally pointed, but a few cup¬ 
shaped flowers do occur. The base is any shade of blue to 
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white. The flowers are an enormous size, but their colours 
are distinctly dull. Purple, maroon, and terra-cotta coloured 
flowers are the most prevalent. They show all shades of purple 
to violet on a white ground (called bybloems), all shades of 
scarlet to brown on a yellow ground (called bizarres). 

(2) The English Tvlip was selected from the Dutch stock 
by the tulip lover during the nineteenth century. It is a tulip 
of outstanding merit. The flower is shaped like a true cup, 
resembling half a ball. The colours are clearer and brighter 
than the Dutch breeders, and the base is either a pure white 
or a dazzling yellow. They show all shades of pink to rose on a 
white ground (called roses), aU shades of purple to violet on a 
white ground (called bybloems), and all shades of scarlet to 
brown on a yellow ground (called bizarres). In the broken 
state two types are recognized—^the feathered, in which the 
colour is in the form of a fine pencil work on the edges of the 
petals ; and the flamed, in which, in addition to the feathered 
edge, there is a branching beam of colour up the centre of each 
petal which unites with the feathered edge. They are rarely 
grown now except by the tulip fancier. 

(3) Darwin Tulips ,—These are a race of breeder tulips. 
They are tall, very vigorous May-flowering tulips of bright 
colours. The flow'er stalk is long and distinctly strong. The 
flower has a characteristic shape. It is a cup-shaped shallow 
flower. The petals are never pointed. The base is any shade of 
dark blue to white, but never yellow. The yellow ground 
colour never existed in Darwins; thus they consist of roses 
and bybloems. 

Rembrandt Tulips .—These are broken Darwins. Darwins 
as a rule never make clean breaks: instead of all the colouring 
matter becoming localized in one part of the petal, a little is 
usually left diffused throughout the epidermis. Thus 
Rembrandts generally show two shades of colour upon a white 
ground. 

Cottage Tulips .—These are a heterogeneous collection. During 
the laV>ours of the British florist to select the English tulip a 
large number of varieties were rejected because as breeders 
they did not reach the required standard and as broken 
varieties were worthless. They thus became relegated to 
cottage gardens, and have since been re-collected and added 
to with tulips which have had a similar history on the 
Continent. The class includes the late flowering breeders and 
broken tulips which do not fall into the classes mentioned 
above, the true seifs, and also the whites and yellows which 
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have a narrow edge of red colour on the petals, as well as the 
“ shot ” tulips. The shape of the flower varies immensely. 
There is the egg-shaped form, as in John Ruskin and 
Innocence ; the cup-shaped form, as in Bouton B’Or and 
Inglescombe Yellow ; the pointed form with a distinct waist, 
as in Mrs. Moon and Walter T. Ware ; and the form having 
recurved petals, as in Retroflexa and Elegans. 

Late Dovble Tulips ,—These tulips simply have a double 
perianth. 

Parrot Tulips ,—These are a very old type, having fan¬ 
tastically cut and lacinated petals, which are grotesquely 
marked with brilliant yellow and scarlet colours. They arc 
nearly all bizarres and are somewhat shy of flowering. Their 
place is in the garden. 

Species of Tulips .—This class is also Icnown under the name 
of Botanical tulips. It includes those tulips which have been 
found growing wild in Central Asia, etc., and have the 
property of breeding true from seed. They are somewhat 
rare and are only grown in the garden. 

Mendel Tulips .—Of recent years a good deal of work has 
been done in crossing early flowering varieties of tulips with 
Darwins, the idea being to combine earliness with the quality 
of the Darwins. Such tulips are now being classed together 
under the name of Mendel tulips. It is too soon yet to form 
any reliable estimate of their value for the commercial grower, 
but some appear to be promising. 

Nomenclature and Synonyms. —^As might be expected the 
nomenclature of tulips bristles with difficulties. The same 
variety may have been re-christened several times, while the 
same name has been applied to two different varieties. Mrs. 
Potter Palmer, a Darwin tulip, has been renamed twice, 
first into Fashion, then to D. T. Fish, and is known by any of 
those names. But there is a variety called Fashion in the 
Cottage class, and this variety has received the additional 
name of Perle Royale. Hobbema, American Lac, Le 
R6ve, and Sarah Bernhardt are one and the same 
variety. This chaos has no doubt arisen partly through the 
ignorance of an introducer of the previous existence of the 
variety, partly through regarding broken varieties as new 
ones, and partly through the deliberate renaming of varieties 
already known. In 1914 the Royal Horticultural Society took 
up the nomenclature of tulips, and grew practically every 
variety in its gardens at Wisley. A committee of experts 

2q2 



612 


Ttjlips. 


[October, 


eventually publinhed a valuable report dealing with synonyms 
in tulips, and since that time the leading bulb merchants have 
listed synonymous varieties in their catalogues. 

Lifting and Treatment of Bulbs. —Tuhp bulbs in the field 
are ready for lifting late in Juno or early in July, when by 
merely handling the dead foliage it comes away from the 
crown of the bulb. When this stage is reached maturing or 
ripening of the bulbs is nearly comideted. Bulbs are lifted 
by the fork, or more commonly by the plough, and are placed 
in trays, which are stacked one above the other in the open air 
so as to dry. During the process care is taken to keep varieties 
separate. If climatic conditions are not suitable for quick 
drying, the trays of bulbs are removed and placed in a semi¬ 
dark store, where if necessary heat can be applied to hasten 
drying. The bulb grower, in contrast to the flower grower, 
always adopts this latter course. Ripening and drying of bulbs 
is a very critical phase in the life history of the tulip and must 
be completed at once ; thus bulb growers in this country 
welcome a drought at this time of the year. Correct ripening 
and drying of bulbs mean greater stamina, longer flower stalks, 
enhanced colours, and more flowers. Delayed harvesting 
results in the absence of the protective skin on the bulbs, 
unevenness in flowering, and a lack of vitality. Very bright 
light, especially sunlight, should never be permitted to reach 
bulbs. After the bulbs are dried they are riddled gently so 
as to clean them, and at the same time offsets are removed 
and the bulbs sometimes graded into first, second, and 
third sizes, and small non-flowering bulbs. The last-named 
pass under the names of “ seed,’’ “ dibs,” “ spawn,” ‘‘ brood,” 
etc. Leading bulb growers, however, grade their bulbs by hand 
on the basis of weight per thousand. 

The subsequent treatment of bulbs depends on the object 
in view. During the warm summer months the flower bud 
in the bulb is developing and growing, but after a certain 
stage is reached its continued growth is dependent upon the 
gradual fall in temperature. Ihilbs which are to be forced 
for early flowering are stored in a warm dark shed until the 
middle of August, by which time the optimum conditions 
for the further growth of the flower bud involve a gradual 
fall in temperature. The bulbs are then removed to a cooler 
place—^where possible, steps are taken to reduce the tem¬ 
perature gradually—and are left in that store until planting 
time. Bulbs which are intended to flower at their normal 
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time are left in the dark store at ordinary atmospheric 
temperature until planting time. It is possible now to delay 
the flowering of tulips and thus arrange for a succession of 
bloom in the garden or for the market. This is brought 
about by reversing the optimum conditions for the continued 
growth of the flowering bud during the months of September 
and October, thus inhibiting its growth. To retard the 
flowering of tulips, batches of any one variety of bulb are 
heated in a dark store to a temperature of CO'' F. to 65° F., 
maintained day and night, for a period of from three to seven 
weeks, commencing the first week in September. They arc 
then placed in a cool store and planted late in November 
and in December. The delay in flowering is proportional to 
the length of the heat treatment. Bulbs heated for seven 
weeks may be one month later in flowering than untreated 
bulbs of the same variety, but it should be remembered that 
climatic conditions about flowering time may be so favoura})le 
for the production of bloom as to reduce that time considerably. 

This process of delaying flowering is still in its infancy, 
and in some varieties factors an'* present which, not being 
thoroughly understood, give indifferent results; but success 
is assured with certain po[)ular commercial varieties, pro¬ 
viding the bulbs are not less than a certain weight, which 
really means providing the bulbs possess a developing flower 
in the bulb, for, in each case, top-sized heavy bulbs will weigh 
nearly twice the amount. These well-known commercial 
varieties are Farncombe Sanders, weighing not less than 
401b. per 1,000; Inglescombe Yellow, Clara Butt, Macrosphila, 
Parisian White, and Wm. Pitt, each weighing not less than 
30 lb. per 1,000, This heat trefitment of bulbs in September 
and October has other effects. It improves the colour of the 
flower and, by delaying flowering, increases the vegetative 
period during which bulbs grow ; and it has too the some¬ 
what doubtful advantage, depending on whether the variety 
is naturally prolific or not, of stimulating the formation of 
offsets. 

Usually it is necessary for a grower to buy or sell tulip 
bulbs, and leading growers buy bulbs on weight, not size. 
A bulb really consists of reserve food material for the plant 
it will produce, and this food material is stored in the rings 
or flesh of the bulb. As bulbs modify their size and general 
characteristics according to the environment in which they 
have been grown, large bulbs may have no more rings or flesh 
than the smaller bulbs, the increase in size being due to water, 
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which bulbs naturally store up greedily. The small, heavy, 
tight bulb responds more readily to forcing and is more 
resistant to disease than the large flabby bulb, and it produces 
a tough, harder bloom with more lasting qualities than that 
produced from the larger and more watery bulb. Further, a 
forcing house which will hold 45,000 large bulbs will hold 
60,000 smaller and heavier bulbs, which yield more flowers 
in a given time and of a better quality than can be produced 
from the large flabby bulb, and this same principle holds 
good in the field. 

The following example may illustrate the method of buying 
or selling tulip bulbs. If 1,000 bulbs of the variety Clara Butt, 
weighing 45 lb., are worth 42s., then 1,000 Clara Butt bulbs, 
weighing 35 lb., are worth 35/45th8 of 42s.=328. 8d., and so 
on. The lower the price paid per 1,000 bulbs the greater the 
reduction in the quality of the flowers and the irregularity 
of flowering ; and on this basis full value for money is always 
obtained. But in buying bulbs by weight it is necessary to 
bear certain facts in mind. The bulbs forming the consignment 
should be of equal weights and they should be clean (one 
does not usually buy soil at bulb price). The weight too of 1,000 
bulbs of different varieties of the same quality varies; for 
example, 1,000 bulbs of the variety Clara Butt, weighing 
42 lb., are about equal in quality to 1,000 Famcombe Sanders 
bulbs weighing 70 lb., and as might be expected supply and 
demand govern the price. Also tulip bulbs from about the 
middle of August to early in November lose weight. Flowering 
tulip bulbs, varying with the variety and the soil in which 
they are grown, lose at least 1 lb. per 1,000 per week ; but as a 
general rule tulip bulbs are bought, sold, and delivered before 
the end of August, and are then stored according to the 
object of the grower. A grower too when buying bulbs must 
also take into consideration his peculiar requirements. If 
flowers are the primary object he will buy the heaviest bulbs ; 
if the object is to increase the stock he will buy the small 
non-flowering bulbs. 

Propagatioii and the Raising of New Varieties. —^The raising 
of new varieties of tulips is brought about by two methods : 
(1) by seed; (2) the spasmodic appearance of sports. The 
method of raising new varieties by seed consists in crossing 
two varieties. It is a long and tedious business and is only 
handled efficiently by the expert. It may be dismissed here 
by stating that seedlings of garden tulips do not resemble 
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their parents in all their characters, whether the parents 
are breeders, or broken tulips, or one of each, the resulting 
tulip will be uniformly coloured, either a breeder or a true 
self. Sports appear in tulips for some unknown reason, 
and as the characters of the plant, including the flower, also 
the colour of the latter, are permanent and different from 
its parent it is a new variety. 

Tulips are propagated vegetatively by offsets, which are 
produced naturally during the growing season. The tulip 
bulb planted in autumn is not the same bulb as that lifted 
in June. When a flowering tulip bulb is planted the bulb not 
only contains a developing flower bud with its stalk, but also 
another bud which arises from the base of the bulb just above 
the origin of the stalk of the flowering bud. During the growing 
season all the food material in the planted bulb is used up 
and the bulb disappears, but the bud grows into a bulb and 




Firt. 1. Fig. 2 

A. Planted Bulb which disappears during growing season. 

B. Flower Stalk arising from the base of C, i.e.y the bud in Fig. 1 and 

the lifted bulb in Fig*. 2. 

takes the place of the planted bulb, with the result that on 
lifting, the flower stalk is attached to, and appears to spring 
from, the base of the lifted bulb. Sometimes there are two or 
more buds in the planted bulb, and each bud may grow into a 
bulb, with the result that the flower stalk then appears to 
spring from the basal centre of a bunch of bulbs. The accom¬ 
panying diagrams may illustrate this. 

The capacity of any variety of tulip bulb for yielding offsets 
is mainly determined by the size and weight of the planted 
bulb and its natural ability to increase in weight under the 
conditions in which it is grown. Clara Butt grown in the 
field under conditions most suitable for the production of 
flowers for market will increase in weight up to 75 per cent., 
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providing the foliage is not ruthlessly destroyed. If the planted 
bulb was large and correspondingly heavy there will be 
lifted, on an average, five flowering bulbs and four to six non¬ 
flowering bulbs for every bulb planted. Of the flowering 
bulbs two will be of forcing quality and the other three, known 
as‘‘planters,” will yield flowers of average quality if grown in 
the field! If the planted bulbs were of second quality, i.c., 
weighing about 35 lb. per 1,000, then for every bulb planted 
there will be lifted on an average three flowering bulbs and very 
few non-flowering bulbs. Of the flowering bulbs two will 
be forcers and the other a planter. Farncombe Sanders 
grown for flower production will increase up to 25 per cent, in 
weight. If the planted bulbs were large and heavy there will 
be lifted on the avej‘age two bulbs for each bulb planted. 
Pink Beauty and White Beauty give no increase in weight 
when grown for flower production, and any increase in the 
number of bulbs at lifting time will be small non-flowering 
bulbs. There may even be a loss in weight due in part to the 
very small offsets being left in the field. Those examples are 
illustrative of the capacity of tulips to reproduce themselves 
vegetativcly when grown for flower production. As might be 
expected the common commercial varieties increase most in 
weight and are naturally prolific. In general the}’^ yield results 
which fall somewhere between the examples of Clara Butt 
and Farncombe Sanders cited above. 

During the? first week in August bulb and flower growers 
weigh the quantity of bulbs necessary to plant an acre of 
ground, and at the same period in the following year, i.e., 
when the bulbs are under the same conditions, the produce 
is weighed. The increase in weight, e|5timated at the current 
market price, plus any profit obtained from selling flowers 
from the same acre of bulbs, indicates the prosperity or 
otherwise of the business. 

Raising Flowering Bulbs. —^The method of raising flowering 
tulip bulbs from small non-flowering bulbs consists in growing 
the bulbs for one or more years and assisting, as far as is 
possible, the work of the leaves and roots of the plant in building 
up flowering bulbs, and at the same time eliminating any factors 
which are calculated to have the opposite effect. The growth 
of the bulb depends upon the activity of the leaves and roots 
during the growing season. Small non-flowering bulbs are 
kept in a dark store at a temperature of about 55° F. until 
planting time. The effect of this temperature during late August 
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and September is to delay maturity, thus lengthening the 
vegetative growing season during which bulbs grow. Tulips 
prefer a well-drained light loam to which manure has not 
recently been added and which did not grow^ tulips the 
previous season. They thus follow a crop like potatoes or 
hyacinths. The furrow is made by the plough, the rows spaced 
8 in. apart, and after every seventh or eighth row a space of 
1 ft. is left for a path. The bulbs are j^lanted the depth and 
distance of a bulb apart during September. In spring a top 
dressing of ammonium nitrate is apjJied to encourage the 
growth of the foliage. Beyond keeping the beds free from 
weeds tulips require very little attention, but during weeding 
care should be taken not to damage the foliage. 

Flowering is a very expensive process in the life of a tulip 
and it seriously reduces the quality of the growing bulbs. 
If any flowers apf)ear they are removed, but the green flower 
stalk is left to assist the leaves in their work. For the same 
reason, when there is a glut of tulip flowers on the mai'ket 
and more in the field ready to be picked, flow^er growers 
remove the flower but not the green flower stalk, thus redueijig 
financial loss by increasing the weight of the bulbs. After 
the foliage dies down the bidbs are lifted and dried. If the 
bulbs are now flowering bulbs they ai'e stored or sold and then 
treated according to the object of the flower grower. If the 
bulbs are still non-flowering or a third-rate flowering bulb 
this process is repeated so as to produce a first-grade flowering 
bulb. The nature of the soil in which bulbs arc grown together 
with the water content of that soil influence the size of the 
lifted bulbs. If the soil is a light sand with a subsoil plf^nti- 
fully supplied with water, then the inherent capacity of tuli]) 
bulbs to store up water is given full stiope and the lifted bulbs 
wdll be large in proportion to the number of rings forming the 
bulb. If the soil is heavier and not so plentifully supplied 
with water the bulbs will be small. 

Forcing Tulips. —The ordinary life cycle of the tulij) is 
that bulbs are planted early in October just when the 
soil begins to lose heat and gain water, and during the cold, 
dark, and wet wdnter months the planted bulbs begin and 
continue to grow. Roots are produced early in November, 
and in January leaves appear above the soil, while the 
flowering bud keeps pace with the growth of the foliage. But 
after the flowering bud has reached a certain stage, the optimum 
conditions for the completion of flowering involve primarily a 
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rise in temperature. A few warm days and nights in spring 
provide the necessary stimulus for the flowering of the plant. 
In forcing tulips into flower, conditions resembling the above 
have to be brought about artificially. From the life cycle it 
will be apparent that bulbs grown in a warm climate or in a 
well-sheltered district may at planting time be further 
advanced, and in the forcing house would probably flower 
earlier than bulbs grown in colder and more exposed climates. 
Not only that but the soil in which the bulbs were grown 
influences to some extent the time of flowering. Thus bulb 
forcers select heavy, well-matured bulbs which have been 
grown in one district or in one particular field, and which 
have been subjected to similar treatment since they were 
lifted, so as to ensure evenness in flowering in the forcing 
house. To plant, in the same box, bulbs which have come from 
difterent sources and from different soils, and which may 
have had different treatment during the summer months, 
results in irregular flowering in the forcing house and con¬ 
sequent increase in the cost of production. 

Forcing Early Tulips. —A light virgin loam is the best soil 
to use for forcing tulips, but if that cannot be obtained then a 
loam in which tulips have not been grown for several seasons 
may be used. Some growers select the soil for forcing tulips 
early in the year and dig it over well. It is then watered 
and afterwards covered with straw or some other covering 
material so as to prevent the light and heat of the summer months 
from entering it. When bulbs which have undergone pre¬ 
paratory treatment during the summer months are planted 
in such soil, conditions resembling mid-winter are present 
and the bulbs begin to grow at once. 

There are no standard-sized boxes for forcing tulips, but 
boxes 12-18 in. wide, 18-24 in. long, and 5-6 in. deep are 
suitable. Before filling with soil, the boxes, especially new 
ones, are soaked in water so that they will not absorb water from 
the soil. Tulips are sometimes forced in pots, but pots are 
not as economical in space as boxes ; when used they are 
first thoroughly cleaned and then soaked in water. Scientific 
experiments have conclusively proved and explained what is 
the common practice with the bulb forcer, m 2 ., that the 
addition of a phosphate to the soil hastens maturity. Before 
flowering tulip bulbs can mature they must flower, and fine 
bone meal is the form of phosphate which should be added 
liberally to the soil in which tulips are to be forced. A layer of 




1926.] 


TtJLIPS. 


619 


well-rotted farmyard manure is generally put in the bottom 
of the box, as, during the heat under which the bulbs are 
forced, the manure, besides supplying nutriment to the plant, 
retains water longer than soil, and thus prevents the drying 
up of roots. 

Varieties of early tulips (suitable varieties are stated below) 
which are required to flower before the middle of January are 
planted in boxes during late August or early September, but 
varieties of early tulips which are required to flower later 
than the middle of January will give better results if they 
are not planted until late in October or early in November. 
The boxes are filled with the chosen soil, which is well 
watered, and the prepared bulbs are planted 1 in. apart, 
their necks being covered to a depth of | in. The distance 
apart is not a hard-and-fast rule, but varies with the size of the 
bulb. Immediately after planting follows the process of digging- 
in. Previously a well-shaded spot has been selected, and the 
soil, which has not been used for the same process for some 
years, is dug and well watered. Bigging-in consists in placing 
the boxes of tuUp bulbs on a layer of this damp soil and 
heaping more soil up the sides of the boxes. Cinders, sand, or 
soil is then placed on the top of the boxes to a depth of 4 in. 
and finally a layer of damp soil. The boxes are thus completely 
hidden from view and are left there until ready for the hot¬ 
house. Under these uniform wintry conditions roots are 
formed and stimulated into action, and the success of forcing 
tulips depends largely on the amount and activity of the 
roots. Three weeks before the bulbs are required to flower 
the boxes are put—after shaking off the top layers of soil, 
cinders, or sand—^into a heavily shaded hothouse which is 
at a temperature of 60° F., which after five days is gradually 
raised to 70° F. The rate and height to which the temperature 
is raised is regulated by the reaction of the plants, and as the 
temperature is raised the supply of water and air is corres¬ 
pondingly increased. Careful and efficient ventilation as well 
as watering are prime requisites. The soil must not be per¬ 
mitted to get dry. Oscillations in temperature are fatal; 
the heat must be kept up day and night. If it is necessary to 
rush the bulbs into flower it should be done towards the end of 
the forcing period and not at the beginning. When the flower 
stalk and bud are well advanced the bulbs are removed to a 
light greenhouse which i^ at a temperature of 65° F. There 
the foliage and flower stalk take on their characteristic green 
colour and the flower opens. In general tulips do not force 
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well with heat from below. The heat is required to stimulate 
the growth of the foliage and flower, while the roots to perform 
their essential work efiiciently require to be kept compara¬ 
tively coo]. 

Three weeks are required in the hothouse to force early 
varieties into flower, but some varieties such as the Due Van 
Thols and Proserpine may be forced into flower in fourteen to 
sixteen days. The following varieties may be forced into 
flower by Christmas: all the Due Van Thols, Diana, 
L’Esperance, King of the Yellows, Mon Tresor, Rose Precose, 
Brilliant Star, Proserpine, and Le Matalas. The following 
may be had in flower during the first week of January : 
Salvator Rose, Thomas Moore, Fred Moore, Prince of Austria, 
Tournesall, and Tournesall Yellow. The following may be had 
in flower during the middle of January : Flamingo, La Reine, 
Maxima, King of the Yellows, Rose La Reine, Yellow Prince, 
Hobbema, Herman Schlegel, and Couronne D’Or. After the 
middle of January any early variety may be forced into flower, 
but choice kinds include the Hawk varieties (i.e., Red and 
White Hawk), Imperator Rubroruin, Vuurbaak, Rubia Maxima, 
and Coulour Cardinal. Early varieties of bulbs which have 
been forced are of no further commercial use and arc discarded. 

Forcing Darwin Tulips. —^Practically all the May-flowering 
tulips have very long flower stalks, but as the Darwin strain is 
a very vigorous stock and yields attractive popular flowers it 
is chosen for forcing. Even with the Darwins it is necessary 
in forcing to proceed carefully; otherwise the bulbs may not 
flower, or if they do the flower stalk may be so weak as not 
to stand upright. In forcing Darwin tulips the same course 
is followed in regard to soil, manures, and digging-in as in forcing 
earlies except that the bulbs are planted 2 in. apart and the 
boxes are not less than 6 in. deep. Heavy bulbs, which have 
undergone preparatory treatment during the preceding months, 
are boxed in September and October. The boxes are brought 
into a liglit greenhouse one month before the flowers are 
required. The heat is overhead and the temperature is gradually 
raised to 55° F. Like the first earlies, the rate at which the 
temperature is raised is governed by the response in the growth 
of the plants, and as the temperature is raised ventilation and 
water are correspondingly increased. Oscillations in 
temperature are not allowed; thus as the plants are in a 
lighted greenhouse, they must be shaded from direct rays of 
the sim, which may be strong during the month when such 
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tulips are being forced into flower. Side sprouts, too, must be 
immediately removed to conserve the energy of the plant and 
draft it into the desired channel. Wm. Pitt, Wm. Cope¬ 
land, and Bartigon are the three varieties which stand 
heat better than the other Darwins, and on introduction to 
the hothouse may be shaded until the flowering stem is 
about 6 in. high. The temiierature, too, may be raised as 
high as 75° P. 

Not all varieties of Darwin tulips can be forced into flower 
at the same time. Wm. Copeland may be got into flower 
easily by the first week in January, and Wm. Pitt and 
Bartigon by the end of January. The following may be 
forced into flower by the middle of February — Frank 
Hals, King Harold, Homere, Victoire D’Oliviers, and 
Phillip Do Commines; after the middle of February— 
Centenaire, Famcombe Sanders, Princess Elizabeth, and 
Prof. Rauwenhoff. Varieties hke Pride of Haarlem, Rev. 
Ewbank, Clara Butt, etc., are not easily forced with 
satisfactory results, but when boxed up at the end of 
December and brought into the greenhouse at the end of 
February are generally a success. 

Cultivation in the Field. —Tulips for the market are also 
grown in the field. A well-drained light soil, which has not 
grown tulips the previous season, and to which no manure 
has recently been added, suits them admirably. Apart from 
the liability to introduce the disease called “ Fire,” tulips 
do not flourish on the same soil two consecutive years. They 
usually follow a crop which has been heavily manured, such as 
potatoes or hyacinths. Tulips love water, but stagnant water 
is inimical to them ; thus a well-drained soil is essential for 
their well-being. Bulbs are planted at varying times between 
October and Christmas. The untreated bulbs are planted 
first, and the treated bulbs at intervals, varying with the 
length of the heat treatment, those having received the 
longest heat treatment being planted last. The plough is used 
in making the furrow, and fine bone meal at the rate of 5 cwt. 
per acre is put in those drills which will s\ibscquently be 
planted with untreated tulip bulbs. The fimrows are 8 in. 
apart, and after every sixth or seventh row, 14 in. is left as a 
path. The bulbs are planted 4 in. deep and 3^ in. apart. Thus 
tulip bulbs are planted, except for depth and distance apart, 
in the same manner as potatoes. After planting, apart from 
frequent hoeing to keep down weeds, they require little 
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attention. When using the hoe, care must be taken not to 
damage the foliage, particularly in the case of the basal leaves, 
as they provide most of the nourishment for the growing 
bulbs. As varieties are planted together, rogues, sports, and 
broken varieties are staked at the time of flowering, and the 
bulbs removed from the stock at the time of lifting. There 
are numerous varieties of tulips grown in the field for market¬ 
able flowers. Selections are made from Darwins, Cottage 
Tulips, Rembrandts, etc. Some of the eommonest are Clara 
Butt, Loveliness, White Swan, Pride of Haarlem, Mrs. 
Moon, Inglescombe Yellow, Wm. Copeland, Wm. Pitt, 
Farncombe Sanders, Murillo, etc. 

Packing and Grading of Flowers for the Market —The art of 
packing flowers for the market is to ensure that the bloom 
comes out of the box after transport as fresh as when it was 
put in; the attractiveness of the bloom when placed before 
the ultimate owner having a large influence on the amount 
he is willing to pay for it. Growers endeavour to collect their 
bloom so that it will be at its best, not when picked, or when 
in the hands of the wholesaler or retailer, but when it reaches 
the ultimate purchaser. 

The exact state of maturity at which bloom should be 
picked varies with different varieties of tulips, and also with 
the length of time likely to elapse before the flowers reach 
the ultimate owner, and thus must be left to the judgment 
and experience of the grower. The preservation of tulips in 
transit from grower to consumer is largely a question of the 
amount of water in the bloom and the rate at which it is lost. 
Flowers are accordingly picked early in the morning or towards 
dusk, for at those times the water content of the flowers is 
greater than at any other time of the day. After picking, 
the flowers are transferred to a clean, cool, semi-dark roomy 
packing shed where plenty of water is available. They are 
placed in buckets of fresh water for several hours or overnight, 
so as to ensure that the veins are full of water, and that the 
flowers will have something to feed on until they receive 
water again. To prevent the setting up of fermentation and heat, 
with resulting decay of both stalk and bloom during transit, 
the flowers are allowed to drain after removal from the water. 
Some growers gather their tulips, grade and box them without 
putting them in water. Whether that method can be used 
successfully depends on the condition of the flowers, and s-lso 
on the time taken in reaching the ultimate owner, but, in 
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general, it is not a course to be recommended. Tulips are 
graded into ‘‘ specials,” ‘‘ best,” and “ second best,” and the 
quality in any grade is kept as uniform as possible. Flowers 
of the same variety, same age, and with the same length of 
stalk are bunched together. The number of flowers in a bunch 
is either six or twelve, and they are tied so that when held 
up for display they fall apart loosely, thus showing each 
individual flower to advantage. 

For transit to market a non-chargeable, non-returnable 
standard-sized wood box is recommended. The boxes used 
should be light, smart and business-like, those made of spruce 
wood being preferable. The ordinary-sized flower box is used 
for packing tulips with short stems, but for tulips with long 
stems, viz., Darwin, Cottage Tulips, etc., all sizes of boxes 
are in use. In very dry weather, boxes are soaked in water 
before being packed with flowers, thus preventing the box 
absorbing water from the flowers. The very best non¬ 
absorbent paper is used to line the box and also cover the bloom. 
Sometimes each bunch, especially those which have been 
forced rapidly, is also wrapped in paper. The flowers are 
packed in rows with their stalks parallel to or at right angles 
to the long axis of the box. The former method is used for tulips 
with long stems and bloom is placed at each end of the box, 
but some growers pack them with bloom at one end only, 
so as to display the length of the stalk to advantage. In all 
cases flowers are packed tightly ; and a wedge is generally 
placed in the middle of the box in the direction of its breadth, 
so as to prevent too much movement during the journey. 
Boxes are labelled, stating the name and address of the grower, 
the variety, the grade, the number of bunches in the box, and 
the number of flowers in a bunch. 

Diseases and Pests of Tulips. —‘‘ Fire,”—The most important 
disease of tulips is “ Fire ” (Botrytis Tulipae), and it is known 
wherever tulips are grown. The symptoms are as follows : 
on the leaves arise small, yellowish, slightly elongated, sunken 
spots surrounded by a darker green area. These spots may 
enlarge, join together, and become grey or brownish in colour, 
so that large portions, or the whole leaf, may ultimately take 
on a dry, shrivelled appearance. When the spots are few in 
number the leaf is often twisted or deformed ; the spots may 
even develop before the leaves emerge from the bulb. Spots 
also develop on the flowers, particularly red flowers, in which 
case the flowers appear blighted. If the flower is attacked 
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while in bud it may fail to open. The spots develop spores 
which distribute the disease, and, in addition to spores, com¬ 
pact masses of the mycelium of the fungus, called sclerotia, 
are formed towards the end of the season. The sclerotia are 
black externally when fully formed, and are commonly present 
on the old flower stalk, and to a lesser degree on the bulb 
scales, being thus distributed from place to place with the 
bulbs. In spring they develop and produce spores. 

The severity of the attack depends largely on weather 
conditions, and is woi’st in wet weather. There is no known 
cure, but preventive measures should be adopted. Affected 
plants are removed and burnt; and bulbs when lifted, and 
also during storage, are examined, and destroyed if sclerotia 
are found to be present. Tulips should not be grown on land 
which has grown tulips the previous season, especially if they 
were diseased, for sclerotia are certain to be present in the soil. 

“ Sderoiium —This disease, variously called 

Selerotium Tuliparium,” “ Rhizoctonia Tuliparium,’’ and 
“ Corticium Solani,’’ is known wherever tulips are grown, 
but in England its occurrence is somewhat rare. The first 
indication of its presence is that planted bulbs fail to grow, 
or, if they do, the plant is stunted and soon dies Dark brown 
sclerotia, turning black when dry, are formed on and about 
the bulbs and in the surrounding soil. And it is from them 
that attacks proceed. Affected bulbs are usually completely 
destroyed in the end. Diseased bulbs and the accompanying 
soil should be destroyed. As soil may harbour the disease 
for several years, tulips should not be planted in soil that has 
been infected. In the U.S.A. almost complete suppression of 
the disease has been obtained by applying a solution of 2 lb. 
of formalin in water per square yard so as thoroughly to wet 
the soil to a dei)th of 8 in. Steaming the soil by the inverted 
pan method has also proved successful in exterminating the 
fungus in small areas. 

Pests ,—Slugs feed on tulip bulbs, and regard the developing 
flower as a delicate morsel. The bulb mite (Rhizoglyphus 
Echinopus) may also do considerable damage. The methods of 
controlling and combating these two pests are described in the 
Ministry’s Leaflets Nos. 132 and 136 respectively. 

[The writer desires to acknowledge his indebtedness to Dr. 
Pethybridge, of the Ministry’s Pathological Laboratory, 
Harpenden, for helpful criticism of the disease section, and to 
Messrs. Shaw and R. D. Wellhand, of Spalding, for many 
praptioa-l bmts on growing tulips.] 
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TOUR OF A BLACKSMITH’S 
DEMONSTRATION VAN IN KENT 

The decline in the agricultural demand for farriers’ work is 
reflected in the diminishing number of rural blacksmiths and of 
apprentices to the craft; and, as the disappearance of the local 
smith entails serious loss and inconvenience to a rural com¬ 
munity, the question of compensatory openings for black¬ 
smith’s services is receiving serious consideration from agricul¬ 
tural authorities and organizations. The conference convened 
in this connexion by the Rural Communities Council at 
Maidstone was refeired to in the April issue of this Journal. 
Briefly, the scheme favoured is to induce the rural smiths, with 
the aid of additional plant, to take up general engineering, 
motor vehicle repairs, and other well-paid work which is at 
present sent into the towns. 

Arrangement of Tour. —The Kent Education Committee, 
with this object, secured the loan last autumn of one of the 
Ministry’s blacksmiths’ vans for demonstrations in their area, 
and the results of the six months’ tour, which ended on May 17 
this year, are not without interest. The Committee’s policy, 
adopted after consultation with the Kent branch of the Master 
Farriers’ and Blacksmiths’ Association and the Secretary of the 
Kent Rural Community Council, was to keep clear of the centres 
of large population and to locate the van at convenient places, 
five to six miles apart, evenly distributed throughout the 
whole county. Where a town appeared to be a convenient 
centre, a suitable spot was selected just outside its boundaries. 
From three to five days were spent at each pitch, according to 
the number of smiths attending the demonstrations and coming 
forward for individual instruction. All smiths within five miles 
of any stopping place were advised by post, the night before, 
of the advent of the van. 

Attendance. —In all, twenty-nine centres were visited and 
362 smiths attended to receive individual instruction, an 
average of 12 smiths at each centre. These smiths were of all 
ages, ranging from 17 to 60, the average being, perhaps, 35. 
Some held the R.S.S. Certificates, some were Associates of the 
Farriers’ Company, while others had neither qualification. 
Included in the number were about 30 improvers and 
apprentices ; also a few agricultural engineers and general 
smiths, and, perhaps, 30 combined smiths and wheelwrights. 
About a dozen farmers and eight garage proprietors also took 
an active interest in the van and watched demonstrations, but 
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they are not included in the above attendance figures, with the 
exception of one garage proprietor who possessed an acetylene 
welding plant, but did not know how to use it. Details of the 
attendance at the various centres is given in the following 


table :— Average No. 

No. Average Number of atten- 


(’ontro 

of 

Dates 

daily 

of 

dances 


days 


atten¬ 

individual 

by each 




dance 

smiths 

smith 

Sutton - at - Hone 

n 

Nov. 23-27 .. 

140 

18 

3*9 

Rainhain 

3 

Doc.8-10 .. 

100 

20 

2*5 

Sittingboiirne . . 

4 

Doc. 11-16 .. 

10-7 

14 

3*1 

Sheldwieh 

4 

Dec. 17-22 .. 

6-5 

10 

2*6 

Wllitst^lblc^ 

4 

Doc. 28-31 . . 

5*3 

7 

3*0 

Broomfield 

5 

Jan. 1-6 

70 

11 

3*2 

Birclniigton .. 

6 

Jan. 7-13 .. 

9-4 

14 

3*3 

Broadstairs 

5 

Jan. 14-10 . . 

6-0 

9 

3-8 

Sandwich 

5 

Jan. 20-26 . . 

120 

19 

3*2 

Upper Walmer 

4 

Jan. 29-Fob.2 

.5-7 

9 

2*6 

Dover .. 

5 

Fob. 3-8 . . 

6-4 

11 

3*0 

Folkestone 

4 

Feb. 10-13 .. 

7-7 

11 

2*8 

Elbani . . 

3 

Fob. 16-18 .. 

6-7 

8 

2*4 

Adisham 

3 

Fob. 19-22 . . 

70 

9 

2*3 

(yliilliam 

3 

Feb. 24-26 .. 

7*0 

9 

2*3 

Ashford 

3 

Mar. 1-3 .. 

5*7 

9 

2*0 

Harrietsham . . 

3 

Mar. 4-6 

5*3 

7 

2*3 

Beavstod 

3 

Mar. 9-11 .. 

7*0 

11 

1*7 

Watoringbury. . 

3 

Mar. 15-17 .. 

9*3 

14 

2*0 

Wrotham 

3 

Mar. 18-22 .. 

9*0 

10 

2*7 

Sevonoaks 

5 

Mar. 23-27 .. 

10*2 

19 

2*7 

Westerliam 

3 

Mar. 29-31 .. 

11*3 

19 

1*8 

Edonbridge 

3 

At)ril 1-7 

9*7 

14 

2*1 

Leigh .. 

3 

April 8-12 .. 

8*3 

11 

2*3 

Five Oak (Jroen 

5 

April 13-17 .. 

11*4 

20 

2*8 

Cranbrook 

3 

April 19-21 .. 

6*3 

8 

2*4 

Hawkhurst 

5 

April 22-27 .. 

7*4 

14 

2*6 

Tenterdon 

T) 

April 28-May 3 

1.3*4 

19 

3*5 

Biddenden 

3 

May 13-15 '.. 

7*0 

8 

2*6 

20 centix's . . ^ 

112 


8*4 

362 

2*7 


The van was always open from 9 or 10 a.m. onwards and was 
kept open until from 9 to 10.30 p.m. according to the attend¬ 
ance and the amount of interest displaj^cd. The evening 
demonstrations usually started about 5.30 p.m., but the 
busiest time was about 7 p.m. Of all the van plant, the acetylene 
welding and cutting plant undoubtedly evoked the most 
interest, the emery grinder coming next. Several smiths were 
interested in the lathe, and a few in the power-driven upright 
drill. The lathe, when the tour commenced, was driven by 
treadle, but, after conversion early in March to power driving, 
became more popular. It should be noted that the smiths 
attending brought numerous broken pieces of farm implements 
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and machinery on which the demonstrator could operate, and 
it was never necessary to buy material for the purpose. Hay 
forks, three-prong forks, spuds, and such like were the articles 
most frequently brought for repair. Larger jobs were an axle 
casing for a farm mowing machine and an engine casing which 
had been broken into four pieces. Individual instruction in 
acetylene welding was given on scrap pieces of metal. 

School Visits. —With the object of interesting the elder boys of 
elementary schools in the work of a village smith, as a i)ossible 
career, the Kent Education Committee arranged in February 
for parties of local boys of 12 to 14, in charge of their school¬ 
master, to visit the van when located at a village centre. 
These visits took place at twelve cemtres, 296 boys in all 
attending in parties of fifteen or sixteen at a time, each party 
being given a demonstration, lasting tliree-quarters of an hour, 
in the use of the various appliances. Very considerable interest 
was shown by them, especially in the acetylene welding. The 
centres at which school visits were paid and the attendance 
figures were as follows :— 


CV'iitfo 
Elharu 
Adiaham . , 
Chilharri . . 
HarriotshaTn 
Boars tod .. 
Watoringbury 
Wrotliain 
Wosterham 
Leigh 

Five Oak Orocn 

Hawkhiirst 

Tenterdon 


No. of boys 

17 ‘ 
Ifi 

18 
IG 
28 
20 
35 
35 
20 
31 
50 
15 


Total .290 


Running Expenses. —Some particulars of the running 
expenses of the van during the tour will be of value. These 


were as follows :— £ d. d. 

December, 1925 . . . , . . 8 10 0 

January, 1926 . . . . 0 5 0 

February, 1920 0 11 1 

March, 1926 . 0 11 0 

April, 1926 . 4150 

May, 1926 . 9 J 0 


£41 13 7 

These figures include driver’s remuneration, petrol, 
lubricating and other oil, minor repairs and replacements, road 
tolls, hire of ground for van where required, charging of 
accumulators for lighting, carriage on cylinders of acetylene 

2r 2 
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for the welding plant, and postages, etc. The figures for the 
first and last months are rather abnormal, due in December 
to a charge for painting the Committee’s name on the van and 
the purchase of a pail and an oil stove ; and May, when the 
van was only in use for half the month, to a charge for a general 
overhaul of the engine and plant, cost of replacing consumable 
stores of metal rods, etc., before handing over. 

In addition to the expenses, shown above, the cost of the 
cylinders of gas for the whole period amounted to £6 IBs. 9d., 
insurance for the six months, £14 7s. 3d., and there was also the 
demonstrator’s salary and subsistence allowance on the 
Committee’s scale. 

Results of the Tour. —The County Agricultural Organizer 
reports that the tour has done very useful work in the county 
by opening the eyes of the smiths to what can be done with 
the acetylene welding plant, and he is of opinion that many 
broken parts of machinery will not be scrapped in the future 
now that the smiths have seen that they can be welded. That 
the demonstrations provoked unusual interest was proved by 
the majority of the smiths attending each day that the van 
remained in their district. A number of them expressed their 
intention of investing in acetylene welding plant and an emery 
grinder ; and several orders for plant have been placed through 
the Kent Rural Industries Co-operative Society, Ltd., which 
has also received a number of tentative inquiries. The Secretary 
of the Society has a list of the smiths attending the demonstra¬ 
tions and is following them up by letter and personal visit. 
It will be some time before all have made up their minds to 
place orders, however, and a number will probably prefer to 
buy plant direct from their usual dealers. 

Generally. —drawback to the tour was the fact that it was 
conducted during the winter months. The weather at the start 
was bitterly cold, and the demonstrator originally engaged by 
the Education Committee caught a chill at the end of the first 
week and was unable to resume duty, the remainder of the 
tour being conducted by the Committee’s Farriery Instructor, 
Mr. Wardley. The evenings were dark, and, with the inclement 
conditions prevailing, the sides of the van, which are made to 
open out, had to be kept closed except for one or two rare 
occasions on afternoons in April. The back of the van only 
being opened was a handicap when a considerable number of 
smiths were in attendance ; and, even then, it was very cold 
work inside, despite the oil stove which had been purchased for 
warming the van. 
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DANISH BACON FACTORIES, AND THEIR 

LESSONS 

Abthttb G. Ruston, B.A., D.So., and O. Andersc»n, M.Sc., 
The University, Leeds. 

The great importance of the Danish bacon factories— 
particularly from the point of view of this country, which is 
Denmark’s principal market for pig products—is now widely 
recognized. In a recent article on the preparation and marketing 
of bacon. Sir Henry Rew, K.C.B., says ;— 

The bacon business of Denmark lias boon built up on the factory 
system, organized mainly by the farmers themselves on co-operative 
principles. . . . Nowhere have tho production and marketing of 
bacon been brought to so high a pitch of technical efficiency. From 
the birth of the pig to the sale of the bacon in England every 
stage has been carefully systematized. ... In this, as in all other 
forms of commercial enterprise, the needs of the market can only 
be regularly supplied if the business of production and distribution 
is efficiently organized and modern methods are utilized to the 
very fullest extent possible. 

The first Danish bacon factory was built just over thirty- 
five years ago. Others quickly followed and their history is one 
long record of steady progress. To-day, there are in Denmark 
nearly fifty co-operative bacon factories and a further fifteen 
similar establishments privately owned. These together deal 
with 85 per cent, of all the pigs reared in the country. 

It is interesting to note the distribution of the factories in 
Denmark, which are very much more numerous in the east 
than in the west. The reason is not difficult to find for it is, 
roughly speaking, in the western third of the country that most 
of the large farms are found. In the remaining two-thirds, the 
agricultural land is divided almost entirely into small holdings 
and, under these conditions, organized co-operation is not a 
luxury but a necessity, if the most is to be made of the farmers’ 
efforts. 

IhiihiJ Difficulties. —^The account of the early difficulties, so 
admirably described by Harald Eaber,* is exceedingly 
interesting and will be appreciated by those who are in this 
country to-day responsible for the running of some of our 
English bacon factories. On December 22, 1887, the first 
killing was done in the first Danish co-operative bacon factory, 
for which a sum of £9,400 had been guaranteed by 1,100 
co-operators, who had also undertaken to deliver 10,500 pigs 
annually for a period of seven years. Tho capital was not 

♦ “ Co-operation in Danish Agriculture.’* 
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actually put up by the members, but was advanced by the 
bank on their joint and several guarantee. 

This co-operative undertaking met at first with considerable 
opposition from several quarters. Owners of private bacon 
factories and dealers, who used to buy pigs in the district, were 
naturally against it. The papers published letters to prove that 
the production of bacon pigs did not pay. Local banks refused 
to advance the necessary capital, which was, however, obtained 
from a savings bank in another town. The sanitary committee 
of the town raised strong objections on the ground that such a 
factory might be injurious to public health. In spite of all 
opposition, the factory went up and, during the first year, 
23,000 pigs were killed—a much larger number than was 
expected. This good result was obtained in spite of a keen 
competition from private curers who raised the price of pigs 
to prevent the co-operative factory from buying. Many 
farmers, especially among the larger landowners, considered it 
too risky to bind themselves to deliver their pigs to a co¬ 
operative factory and to guarantee such large sums for building 
and working capital. 

Growth of the Movement. —In spite of all opposition the 
movement grew and four more co-operative bacon factories 
were erected in 1888, an additional four in 1889, and in 1897— 
ten years aftt^r the first co-operative factory had been built— 
no fewer than twenty-four were in existence. Of these, eight 
were in Jutland and sixteen on the islands. Ilie rapid growth 
of these factories meant to the Danes difficulties with which 
we are confronted in this country to-day. It was difficult or 
almost impossible, at that time, to find sufficient men of the 
right typo as managers—men skilled on the technical and the 
business side. Experience was lacking as to the best method of 
building a bacon factory, while the equipment at that time 
often left much to be desired. During those first years the 
Danish co-operative bacon factories had to do what we are 
doing to-day—buy their experience, and, sometimes, buy it 
pretty dearly. That they learnt their lesson is seen by the fact 
that only two of those factories actually closed down. From 
that time onwards, the number of bacon factories has steadily 
and consistently increased, and time has shown that the 
co-operative bacon factories have been more than able to hold 
their own. 

Kgs or Bacon Factories First P—^We often hear, in this 
country, that it is no use building bacon factories until we have 
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the pigs, but the Danes found that the pigs came with the 
coming of the factories. In 1837 there were in Denmark 
235,000 pigs, and in 1881 527,000. After the oi>cning of the 
co-operative bacon factories in 1881 the number of j)igs in the 
country increased, steadily and rapidly, untiJ in 1914, at the 
outbreak of the war, the number stood at approximately 
21 millions. During the war the stocks had to be denuded as, 
with the difficulties of obtaining foodstuffs, it was impossible 
to feed them. In 1920 the numbers were back to just over a 
million ; in 1921 to nearly a million and a-half ; in 1922 to 
more than a million and three-quarters ; and in 1923 to just 
under three millions. This rapid growth of the pig population in 
Denmark, with the growth in the number of co-operative 
bacon factories, stands out in marked contrast to what has 
been happening in this country. While, during the last fifty 
years, the pig population in Denmark has increased more than 
five-fold, in this country it has remained approximately 
constant, alternately lasing and falling, but with no real 
change in the general levels, although the imports of pig pro¬ 
ducts, mainly in the form of bacon and ham, have increased 
by leaps and bounds. 


TABLE T. -United Kin(u:)OM* 

Pia Population and Tmpotits of Piomeai’ 
(not including meat from live j)igs imported) 



Pig 

Population 

linpoits of Pigmoat 



Year 

Quantity 

Declared 

Value 

Per H( 
Popul 

Quantity 

md of 
ation 

Value 



cwt 

£ 

lb. 

s. 

d. 

1871 .. 

4,136,616 

1,389,981 

3,419,005 

4-9 

2 

2 

1881 .. 

3,149,173 

4,272,700 

6,009,OK 

11,411,49(5 

161 

6 

7 

1891 .. 

5,069,321 

10,040,418 

160 

6 

4 

1901 .. 

3,411,129 

8,671,674 

20.168,365 

23*4 

0 

9 

1911 .. 

4,260,013 

6,6I3,03( 

18,803,841 

161 

8 

4 

1921 .. 

3,628,116 

7,658,85:- 

65,658,996 

17-9 

23 

7 

♦1925 .. 

2,910,988 

110,365,071 

t57,696,030 

t25-7 

t25 

7 


♦ Figures for 1925 exclude the Irish Free State data, but in tho case 
of imports include those from that State into Great Britain and 
Northern Ireland, 
t Provisional figures. 

In England we say “ pigs are either muck or money,” and we 
increase or decrease the number according to the rise or fall 
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in the market, with the result that it has remained approxi¬ 
mately stationary at somewhere about the 2^ million line—just 
about the figure that satisfied the pork market—and until 
quite recently most of our pigs have been going for pork. 
When the number has risen weU above the 2J million line we 
have had too many for pork, the price has gone down, and 
farmers have given up breeding pigs. When the number has 
fallen to less than 2J millions we have had a comparative 
scarcity, the price of pigs has gone up, and farmers have again 
taken to breeding. The sow is a very accommodating animal 
and quickly, if need be, rises to the occasion, with the result 
that the required increase can be speedily obtained. 

There is, however, very little doubt that if all our pigs are 
to go for pork, the keeping of pigs must cease to be remunera¬ 
tive whenever their number in this country rises to over 
2| millions. 

It is to meet our increasing demands for bacon that the Danes 
have been steadily increasing their pig population, sending 
almost the whole of their pigs to the bacon factories, and 
exporting practically the whole of their bacon to this country. 
The following figures, taken from the Statistical Year Book 
for Denmark, 1924, show that, during the three years mentioned, 
no less than 99*98 per cent, of Denmark’s total export of 
bacon has been sent to this country. 


TABLE II 

Exports'of Bacon from Denmark 



To Great Britain 

To other countries 

Total exports 


Hundred 

Hundred 

Hundred 

Yew 

Kilograms 

Kilograms 

Kilograms 

1921 

845,866 

269 

846,135 

1922 

1,110,566 

131 

1,110,687 

1923 

1,710,114 

419 

1,710,533 


3,666,536 

819 

3,667,366 


Destination of Denmark’s Pigs. —study of the yearly 
reports and balance sheets of the various co-operative bacon 
factories in Denmark reveals quite clearly the destination of 
the pigs. Thus in the case of one of the twelve factories which 
we had the opportunity of visiting last year, out of a total of 
23,122 pigs slaughtered in 1923 
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18,840 or 81*6 per cent, wore Bent to England. 

3,338 or 14*4 ,, were dispersod in Copenhagen. 

783 or 3*4 ,, were dispersed locally. 

77 or 0*3 „ were sent to Germany. 

84 or 0*4 „ were destroyed. 

Apart from Ireland, the main sources of our imported bacon 
have been, for some years, America, Denmark, and Canada. 
In 1900, of our imported bacon :— 

70*1 }^er cent, camo from the United vStates. 


19-4 „ 

♦ > 

Denmark. 

9-4 „ 

j * 

Canada. 

M „ 

ft 

other countries. 


From that time onwards, a determined effort was made by 
the Danes to capture the English bacon market, with the result 
that in 1914 no less than 63 per cent, of our total bacon imports 
came from Denmark. 

Price of Danish Bacon. —It is interesting, too, to find not 
only that Danish bacon has been getting a more and more 
firm hold on the English market, but also that the price which 
it has been fetching has been well above that made by either 
the American or the Canadian product, though well below that 
made by Irish bacon. 

TABLE III, -“Average Declared Value per Cvvt. of Imported Bacon 


Imported from 


1923 

1924 

1925 



8. 

d. 

s. d. 

s. 

d. 

Irish Free State 


107 

10 

106 1 

126 

9 

Denmark 


111 

3 

101 11 

118 

7 

United States 


81 

5 

78 2 

100 

3 

Canada 


92 

3 

92 1 

108 

1 

Other countries 


104 

8 

96 4 

107 

2 

Average 

.. 

98 

0 

95 0 

112 

10 


While, in 1924, Denmark sent us 60*6 jier cent, by weight 
of the bacon we imported, she received 64*3 per cent, of the 
money paid for imported bacon. 

Reasons for the Growth. —^Since 1920, a determined effort 
has been made by the Danes to capture the English bacon 
market and, with this object in view, not only has a careful 
study been made of the requirements of the English trade as a 
whole, but of the special requirements and demands of different 
districts. It is interesting to watch the grader at work in the 
factory; each side of bacon comes directly under his eye, and 
those passed for the English market are again selected by him 
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for consignment to the London, Manchester, Birmingham, 
Leeds, or Newcastle market, as the case may be. With him the 
English market is a sacred institution to which nothing but the 
best must be sent; it is indeed the very life of his industry, and 
upon the standardization of a uniformly good article his 
success has been built. 


It is probable that tuberculosis among pigs is more common 
in Denmark than in this country, but each carcass is personally 
inspected by a qualified veterinary surgeon and no animal 
showing any signs of this disease can possibly obtain the 
“ Lur ’’ mark, or hall mark for the English market. It is very 
interesting to note that of the pigs which have been rejected 
for export, up to 90 per cent, may bo passed as first-class for 
home consumption. But for the English market—nothing but 
the best. 


In the case of Factory No. 5, to which reference will be made 
later, which in 1923 handled 60,469 pigs, 4,206 or 6*9 per cent, 
were found to show signs of tuberculosis and were con¬ 
sequently rejected for the English mai:ket. Of these no less 
than 3,872 or 92 [xt cent, were passed as first-class for homo 
consumption ; 225 or 5^ per cent, were passed as second- 
class for home consumption ; and 109 or 2| per cent, were 
destroyed as unfit for human consumption, the latter corre¬ 
sponding to 0*18 of the total pigs passing through the factory. 
During the war period, when pigs were being run on to a heavier 
weight and a larger proportion were being sent to Germany, 
a much higher percentage of animals were found to be infected. 


The demand of the British public is for bacon, not too fat, 
coming from a side weighing from 56 to 62 lb. ; this determines 
to a large extent the weight of the pig required—one of approxi¬ 
mately eleven stones dead weight. This is obtained by the 
very simple method of making uniform and fixed deductions 
in proportion to the extent to which the pig is above or below 
the weight required. The Danes have realized that the best 
way to educate a man is to educate him through his pocket. 
Thus in the office of one of the factories, which we visited during 
August, 1924, the following notice was posted :— 


Wanted Pigs 


60 to 70 kilos dead wo 


ight 


70 to 76 
75 to 80 
80 to 86 
86 to 100 
66 to 60 
60 to 66 


Price paid ; 220 Ore per kilo 
Deduction of 2 Ore „ 

M „ 4 Ore ,, 

*, 6 Clro ,, 

„ „ 10 Ore 

». 4 Ore ,, 

„ „ 10 Ore ,, 
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As this system is in vogue in practically every factory, 
pigs, wonderfully uniform in weight, arc invariably sent in, 
with the result that the average weight of all the pigs in all the 
factories which we visited was within the range of 64 to 
67 kilograms dead weight. 

Management. —The question one naturally asks is, does it 
pay the Dane ? The answer one has to give is, undoubtedly, 
yes. It follows from either a detailed study over a large 
number of years of any particular factory, or by a similar 
study of all the factories in any one year. 

The following details with reference to Factory No. 5 show 
that 1,071,026 pigs have been passed through the factory 
during the last twenty-eight years, and by their sale have 
realized a total of £5,837,154, or an average of £5 9s. Od. per 
head, and have left a net profit of £378,774, or 7s. Id. per 
pig. In every one of the twenty-eight years the factory has 
been run at a profit. In addition to the i)rofits, a total amount 
of £16,224 has been written off the value of the buildings, 
which at the end of the last financial year were standing at 
little more than £2,000. 

TABLE IV.— Output, Danish Factory No. 5 
111 porioiis of four years 



Nunibor of 

Total 

Total 

Written off 

Years 

pigs handled 

sales 

profit 

for 




fieprooiation 



£ 

£ 

£ 

1896-99 

86,648 

249,456 

16,431 

1,433 

1900-03 

128,594 

440,895 

24,715 

1,928 

1904-07 

176,984 

609,495 

36,893 

2,204 

1908-11 

191,236 

741,997 

48.931 

3,304 

1912-15 

213,621 

1,082,764 

60,035 

3,274 

1916-19 

116,610 

1,187,726 

99,318 

1,882 

1920-23 

158,333 

1,624,832 

93,461 

2,199 

Total 

.. 1,071,026 

6,837,164 

378,774 

16,224 


In co-operative societies of this description, their success 
depends, however, not so much upon a study of the profit and 
loss account, as in the case of a joint-stock company, but 
rather upon what price—^partly in the way of initial payment 
and partly in the way of bonus—the members have received 
in return for the pigs sent to the factory. In this respect a 
study of the following table, giving the initial bonus and total 
payment per pig and per stone dead weight, calculated at the 
indicated rates of exchange, shows that the prices which the 
members have obtained will certainly well bear comparison 
with the price received by our English farmers. 
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TABLE V,— Payment fob Pigs, Danish Factoky No. 5 


(Average payments over four-year periods) 



Kate of 

Initial 

Bonus 

Total 

Total 


Years 

Exchange 

Payment 

Payment 

Payment 

Payment 


Par 18-169 

per pig 

per pig 

per pig 

per 

stone 


Kr. to £ 

£ s. d. 

£ s. d. 

£ 8. d. 

£ 

s. 

d. 

1896-99 

Par 

2 10 11 

0 4 OJ 

2 14 114 

0 

6 

6 

1900-03 

• • »» 

3 1 7i 

0 3 lOJ 

3 5 6 

0 

6 

6f 

1904-07 

• • i» 

3 2 Oi 

0 4 1 

3 6 14 

0 

6 

7 

1908-11 

• • »» 

3 10 0 

0 6 2 

3 15 2 

0 

7 

3 

1912-16 

.. 18-32 Av. 

4 12 6J 

0 6 7J 

4 18 2 

0 

9 

2i 

1916-19 

.. 17-0 Av. 

12 16 10 

0 17 64 13 13 44 

1 

4 

6i 

1920-23 

.. 22-87 Av. 

9 16 9 

0 13 4 

10 10 1 

0 

19 

H 


The following prices actually paid in 1924 to the Danish 
farmers for pigs marketed co-operatively for shipment to the 
English market at seven of the bacon factories which we 
recently visited certainly leave room for thought. 

TABLE VI 

Average price Average dead Average price 
Factory per pig paid weight per pig per stone D.W. 

to the farmer in stones, and paid to the 






decimals 

farmer 



£ s. 

d. 


s. d. 

“A” .. 


6 13 

0 

JLO 

12 3 

“B” .. 


5 19 

0 

10-7 

11 2 

“C” .. 


. . 5 17 

6 

9-8 

12 01 

“D” .. 


5 17 

0 

10-6 

11 0 

“E” .. 


5 15 

0 

10-4 

11 0 

“F” .. 


5 14 

0 

10-4 

10 11 

“G” .. 

.. 

6 13 

0 

10-1 

11 1 


The question is, how is it done ? The answer is, simply 
through good organization on sound co-operative lines. 


Working Costs. —The working costs of the factories are cut 
down to the minimum, averaging in one case (No. 3) only 
3s. 6jd. per pig and 5s. per pig in the case of the whole of the 
eleven factories visited. The working costs in the case of 
Factory No. 10 are apparently high (7s. 2Jd.). The data for 
this factory, however, were obtained during a visit to Denmark 
in April, 1924, and refer to the working for the year 1922, and 
we have no doubt that, were figures available for the same year 
as the others, they would have fallen more into line with the 
others. 

The amount of detailed information given in the published 
reports and balance sheets of the various factories contrasts 
very strikingly with the meagre information presented to the 
members in the case of most of our English agricultural co¬ 
operative ventures. Although these balance sheets may not 











TABLE VII.— WoKKiNG Costs of Danish Bacon Factories, 1923 
Calculated at Cost per Pig 
(The figures for No. 10 are for year 1922.) 
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638 Danish Bacon Factories. [October, 

always be officially circulated among the different factories, 
there is no doubt that they are unofficially common property, 
and that the managers and members of the various co-operative 
bacon factories do study each other’s results carefully and 
critically. We have no doubt that such an interchange of 
detailed information would be very much to the advantage of 
co-operative societies in this country and, possibly most of all, 
to the managers of the agricultural bacon factories. 

Of these factory working costs, undoubtedly the heaviest is 
that of the total wages bill. In the case of some of the factories, 
all such payments, including manager’s salary, office staff, and 
workmen’s wages, are lumped together; in others, these 
items are taken separately, and the information available goes 
to show that the managers’ salaries are not particularly high. 
The office staff is usually distinctly underpaid, while the work¬ 
men are receiving wages which will certainly bear comparison 
with those paid in this country. The following details are 
extracted from one of the factories handling 25,000 pigs a 


year. 

Wages 

£ £ 

Managei‘’s Salary .. . . .. .. 450 

Commission . . . . . . ]20 

570 

Chief of Office Staff .. .. .. . . .. .. 250 

IVo clerks at £93 . . .. . . . . . . . . 186 

Factory foi’oman .. .. .. . . .. . . 260 

Fireman . . , . .. . . . . . . . . 200 

Fourteen men at approximately £3 pc'r \veelt . . . . 2,223 

Overtime and casual workei*s .. .. .. 177 


£3,866 

While, as far as our information goes, it has not been found 
possible to correlate with any degree of accuracy in the one 
year the working costs of the individual factories with the 
number of pigs that they are handling—as management is 
undoubtedly an all-important factor—yet the records of in¬ 
dividual factories for successive years show that the working 
costs do vary inversely with the number of pigs handled. 

The worldng costs as given in detail on the various reports 
and balance sheets do not include anything for interest on the 
working capital, bank overdrafts, or mortgages, or even for 
depreciation of the buildings and plant. When these are added, 
as in the following table, it will be seen that the total cost of 
passing a pig through the factory and marketing it works out, 
on the average, at only 5s. 9|d. 
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TABLE VIIT.— Total Costs per Pig 
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There is no doubt that the cost of handling pigs in the 
English co-operative bacon factories will in most cases be 
considerably higher than this, due partly to the fact that higher 
salaries will have to be paid for management and clerical 
staff, partly to the expenses inenrn^d in buying pigs, and i>artly 
to the large amount which will hav<‘, to be allowc'd for deprecia¬ 
tion of the buildings and interest on the capital sunk in bricks 
and mortar. On the other hand, as far as we have been able to 
trace, the average returns for the sale of offals should un¬ 
doubtedly be higher in this country than in Denmark. From the 
figures available it would appear that the avt'rage return from 
the sale of offals apart from bacon amounts roughly to 10s. Od. 
per pig in Denmark, a figure which in the case of one English 
bacon factory whose accounts we have studied in detail has 
been more than doubled. 

Not all the factory reports have accounted for the sale of 
by-products in equal detail, but the following notes extracted 
from the records of Factory No, 4, and expressed in amounts 
per pig handled by the Factory in 1923. may possibly lie 
taken as a typical illustration of the sales which usually occur. 

Prodtict Sales per 

s. (J. £ s. d. 

Bacon, pork, etc. .. .. . . 5 8 7 

Sausage, brawn, etc. . . . . . . 0 0 7 

Fat and lard . . .. .. . . 0 3 6 

Offal and gut .. . . .. . . 0 6 5 

0 10 6 


Total by-y)roducts 
Total Sales peb Pig .. 


£5 19 1 
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Improving the of Pig.—Balance sheets and statistics 
would be of little avail if the closest watch were not kept upon 
every pig passing through the factory. This fact the Danes 
have been the first to realise. When one considers the assist¬ 
ance that is afforded to the breeders, it is hardly an exaggeration 
to say that the factory authorities watch over the pigs of their 
members from birth. Pedigree boars are supplied, shows are 
organized and prizes offered for breeding animals most nearly 
conforming to the required types ; and the production of first 
quality sto(‘.k is encouraged by paying the highest price per 
Idlogram for the best animals. In this way the breed of pigs in 
Denmark has been standardised so that a uniformity of breed 
and type has been evolved—the type that is most suitable in 
size and development to the requirements of the market for 
which it is destined. 

Compulsory Clause. —The Danes have realised that if the 
factory is to be run as a financial success it must be kept 
working at full pressure all the year round and that it must be 
supplied with a regular and constant number of pigs. The 
following extiact, taken from the Rules of Society No. 4, is 
certainly, in this respect, worthy of consideration :— 

Every member must stirrentler to the factory the whole of his 
output of pigs . . , Delivery contracts shall, however, not inchide 
pigs which are killed for personal use, or which are sold to a day 
labourer working for the member concerned ; nor do they include 
breeding animals and pigs under four months old. Should any 
member sell contrary to this rule, he becomes liable to a fine of 
25 kroner (about £1) for each pig which is thus unlawfully sold. 
Fines are payable to the factory. 

While in the United Kingdom any co-operative bacon 
factory would be very unwise to insist upon its members 
sending the whole of their pigs for bacon, yet in our opinion 
there is no doubt that some sort of compulsory clause may have 
to become necessary and members will have to guarantee, in 
the interests of their society, a definite number of pigs each 
year. In the case of one particular co-operative bacon factory 
in this country, the aggregate number of pigs guaranteed by the 
members is approximately one-third of their total output, the 
remaining two-thirds being destined for the pork market. 

Monthly Variation in the Number of Pigs Passing Through 
the Factory. —The following table, giving, in the case of three 
factories, the number of pigs handled each month in 1923, 
shows that, while it has not been found possible even with 
Danish organisation to ensure a perfectly regular and even 
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supply of pigs each week, yet there has been no time when the 
factories have not been kept busy. 


TABLE IX 


Month 

Factory No. 2 

Factory No. 3 

Factory No. 5 

January 

8,433 

6,932 

4,812 

February 

7,735 

5,632 

4,415 

March 

6,950 

6,235 

4,365 

April .. 

7,460 

6,723 

4,643 

May . . 

11,181 

7,675 

6,552 

June . . 

7,380 

7,222 

4,069 

July. 

9,175 

7,387 

4,423 

August 

12,002 

7,630 

5,729 

Soj)teinbcr . . 

9,070 

7,141 

5,234 

October 

11,352 

8,544 

6,468 

November 

10,536 

9,354 

6,000 

December 

7,482 

6,299 

5,164 

Total 

108,756 

86,774 

61,864 


Method of Financing the Societies. —In no case has it been 
possible to study the records and balance sjieets of any one of 
the individual societies from the date of its commencement, but 
sufficient evidence has been available from the published 
records to give a very clear idea as to the methods apparently 
adopted. A study of the liabilities of the societies at the end 
of the last financial year shows quite clearly the way in which 
they are at present being financed. In the case of two only, 
No. 4 and No. 7, is there any evidence of “ share capital ’’ in 
the concerns. In the other eases, any “ share capital ” which 
may have been previously invested by the members has been 
redeemed out of accumulated profits, though it is more than 
probable that such “ share capital ’’ has never been put in by 
the members. 

The indications are that the undertakings have been origin¬ 
ally almost, if not entirely, financed by the banks on the joint 
and several guarantee of the members, and later, on the security 
of the deeds of the completed buildings and equipment. The 
financial soundness of their position at the present time can be 
readily seen from a glance at Table X. It will be seen that, with 
the single exception of No. 11, the members own 60 i)er cent, and 
over of the capital invested in the business, and that in spite of 
the fact that apparently only in two cases has any money 
actually been paid in by the members themselves. 

It will be noticed that, as a rule, a very small proportion of 
the ficcumulated profits is now being carried to reserve, except 

2 s 
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in cases in which a fund is being accumulated for the putting 
up of new buildings, by far the larger proportion being dis¬ 
tributed each year to the members. On the other hand, they 
apparently do err on the safe side in writing down fairly 
drastically each year the value of their buildings and equip¬ 
ment, many of which ate now standing at ridiculously low 
figures. 

Method in which the Capital is Invested —A study of the 
assets, which have been plotted in the Diagram, shows that in 
almost every case the money in buildings and equipment forms 
a very small proportion of the total capital. This is partly 
because they have been drastically written down in the past 
and partly because, though convenient, they have never been 
very elaborate or expensive. In this respect the Danish bacon 
factories are very similar to many of the South Wales 
agricultural co-operative societies. Possibly one of the most 
important points in the financing of the Danish bacon factories 
is the fact that they carry a comparatively small amount of 
stock in proportion to their turnover, and also have a com¬ 
paratively small amoimt of outstanding accounts. 

From a study of the balance sheets and trading accounts of 
the societies, the inference can bo drawn that approximately 
one week’s supply of pigs will be in the factory and an 
additional week’s supply, not yet paid for by the merchants or 
factors to whom they have been dispatched. As the members 
can receive payment for their pigs on delivery, this means that 
the factory has practically to be financed for a fortnight only. 
For this, the quick “ tank ” method of cure, universally adopted 
in Denmark in every one of the factories visited, is, in our 
opinion, largely responsible. While there may be differences of 
opinion as to whether the tank method or the dry method of 
curing gives a better bacon, there can be no question as to 
which method requires the smaller amoimt of working capital. 


TAl^LE XI 


Factory 

Days* supply 

Days' supply 

Days* supply 

Nuiiibor 

ill stock 

unpaid for 

to be financed 

1 

4-7 

9-8 

14-5 

2 

6-9 

6-4 

11*3 

3 

5-2 

4-6 

9‘8 

4 

10-3 

6*4 

15-7 

6 

6 

7 

11-4 

6-4 

17-8 

!. 7-3 

63 

12-6 

8 

16-7 

61 

21*8 

9 

121 

6*9 

180 

10 

14-6 

3*8 

18-4 

n 

6-4 

7-6 

140 


2s 2 
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illustrating the division of assets in ten Danish Bacon Factories. 
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In the case of the three English co-operative bacon factories 
which have been in operation for any considerable length of 
time, and none of which, as far as we have been able to see, 
has adopted the tank method of curing, the capital required, 
per pig dealt with, has varied from 14s. lOd. to £2 13s. Od. ; 
i.e., inversely with the number of pigs killed. 

TABLE XTI. —Capitalization op English Bacon Eactohip.s 


A. B. C. 

Tim© of opoiiing factory .. 1912 1912 1919 

Number of pigs killed in 1923 .. 52,573 12,0(i7 4,844 

Number of pigs killed per week 1,011 231 94 

Total capital invested .. .. £.37.113 £21,225 £12.750 


Capital required per pig dealt with £0 14a. Od. £1 15s. Od. £2 13s. Od. 

Membership. —While very few of the reports of the Danish 
factories give any indication as to the number of supply¬ 
ing members, yet this information is available in the case of 
Factory No. 4. During the year 1923, 840 new members were 
enrolled, bringing the total membership up to 4,174. This 
would mean that the average number of pigs sent to the factory 
amounted to nineteen per member, while only two members 
sent more than fifty. The balance sheet shows that the total 
liabilities of the Societ}’' at the end of the financial year 
amounted to £71,297 or £17 2s. Od. per member, made up as 
follows :— 


£ s. (1. 


Share capital invested per member .. 


2 

14 

(> 

Reserve fund 

per inembei' . . 


1 

19 

0 

Bonus due 

per member . . 


7 

0 

0 

Bank overdraft 

per member . . 


2 

18 

0 

Trade creditors 

jjor member . . 


. . 2 

9 

6 


Total liabilities per member . . . . . . £17 2 0 


Thus, while each member has paid into the Society only 
£2 14s. 6d., there was standing to his credit at the end of the 
financial year 1923, £11 14s. Od., of which he would actually 
draw out £7 Os. Od. It certainly speaks well for the business 
organization of a society like this, when the members draw out 
each year in the form of bomis approximately three times the 
share capital they have paid in. 

Conclusioil* —^There are one or two points so well brought 
out in the Danish accounts under examination as to de.servo 
special mention by way of recapitulation. 
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First, all the factories are definitely out to help the farmer. 
This is demonstrated in many ways. There is the assistance 
given towards the improvement of the livestock, the 
advantageous price paid for first quality animals, and at the 
same time the willingness to take even wrecklings and faUen 
animals off the farmer’s hands. Some factories, indeed, arrange 
for the slaughter of a limited number of cattle on co-operative 
lines, but this service has not yet grown very much. 

The second important point concerns the consumer. The 
Danish factories are out to give the consumer what he wants 
and not what they “ think he ought to have.” This is surely 
a sound policy, but it is a lesson which has not yet been 
altogether learnt in this countr}^ 

A third point is the extent to which Denmark replies upon her 
export trade and her overseas markets, especially in the United 
Kingdom. She is sending over hundreds of thousands of pigs 
annually to this country and is paying a bonus of, on the average, 
6s. to the breeder on eacdi one, even at times when pigs in this 
country have bee n suffering from the severest of slumps. 

Another detail is the effect of the war upon the bacon 
fiictories and in this instance the interest is twofold. Very 
briefly, there is the way in which, and the extent to which, the 
factories were able to adapt themselves to the emergency con¬ 
ditions, and there is also the remarkable way in which recovery 
has been made from the war-time state of depression. 

Jinally, as to the present position and outlook of the Danish 
bacon factories, it may be said that, almost without exception, 
they are in a most flourishing condition. While there is no 
doubt that the co-(rpcrative bacon factories in Denmark have 
proved an unqualified success, in spite of their early difficulties 
and disappointments, we see no reason why success should not 
attend similar enterprises in this country, provided that they 
were managed on the same sound business lines, and that the 
English farmers gave to them the loyalty and support which 
the Danish co-operative factories receive from their members. 
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RHUBARB CULTIVATION 

Introdlictory. —^For over half a century the cultivation of the 
rhubarb plant for winter and spring use has been a staple 
industry in the Leeds district of Yorkshire, the Glasgow district 
of Lanarkshire, and, to a lesser extent, in Middlesex ; in 
these districts, too, the crop has long been cultivated in the 
ordinary way for summer consumption. It is difficult to 
determine why rhubarb growing should be so highly localized. 
The plant flourishes in most gardens, it is usually easy to grow, 
it suffers from few pests or diseases, and it may be had in 
season, if forcing is resorted to, from January to August. 

Productton. — {a) Soil ,—The essential property of a soil 
suitable for rhubarb growing is moisture-retaining capacity. 
The ideal soil is a rich loam, with a good open subsoil, but under 
good treatment the plant docs well on a wide range of soils. 
A thin dry soil should, however, be avoided, as also any soils 
that are waterlogged. 

(6) Prejparation of the Land .—^The land should be deeply 
ploughed, to a depth of 12 or 14 inches, as early as possible in 
autumn, and preferably after a cereal crop or potatoes. A 
dressing of farmyard manure, up to 40 tons per acre, should be 
applied, the time of application being dependent on the nature 
of the soil. On the heaviest soils, the manure may be applied 
and ploughed in during autumn, while on the lighter soils halt 
may with advantage be applied before the autumn ploughing 
and the remaining half applied and worked in by cross- 
ploughing shortly before planting. After the winter frosts have 
helped in the weathering of the surface soil, surface cultivation 
should be practised to secure a good tilth. 

(c) Planting Out .—^This is done during February or early in 
March. The sets {see “ Propagation,” below) are ploughed in 
from 8 to 10 inches deep, or sufficiently deeply to ensure that the 
highest crown is covered by some 2 inches of soil. From 30 to 
36 inches is allowed between the sets, and a similar distance 
should separate the rows. 

(d) After-treatment .—^The treatment of young crowns varies 
according to locality and to whether the crop aimed at is 
“ Natural ” rhubarb, i.e. rhubarb grown in the open to be 
harvested during the summer and autumn, or Forced ” 
rhubarb, to be grown indoors for the winter and spring markets. 

Natonl Bhubarb* —^When the young sets have had time to 
‘*flibre in” {i.e. to establish their root system) a moderate 
dressing of sulphate of ammonia, not more than 2 cwt. to the 
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acre, may be applied to stimulate growth. During the first 
growing season the only tillage operation necessary is shallow 
scuffling, to keep down weeds and preserve a surface mulch in 
order to minimize loss of soil moisture. 

In the spring of the second year of growth a light dressing 
of farmyard manure is advisable, though this is not general 
practice. The crop is a gross feeder, and as a purely vegetative 
growth is aimed at, farmyard manure should form the basis of 
the manurial scheme. Surface cultivation, to keep the land 
free from weeds, must be practised very thoroughly throughout 
the growing season. Towards the end of April, a moderate 
top-dressing of sulphate of ammonia may be given, 2 cwt. per 
acre being adequate in most cases. The first pulling should be 
light, and care must be exercised to avoid dislodgment of the 
crowns. After two pullings, a further dressing of either sulphate 
of ammonia or nitrate of soda should be applied. During this 
second year, it is not advisable, as a rule, to take more than 
three pullings from the crowns. 

The treatment during the following years will continue on 
the same lines, but as the crowns gain in size and strength the 
stalks may be pulled more severely, as many as five pullings 
being possible where it is economic to manure liberally. 

In addition to the farmyard manure, applied during the 
third and subsequent years, phosphatic and potassic manures 
are essential. A dressing which has been found to be highly 
successful consists of :— 

4 cwt. Suporphosphato (30 })Cr cent.) ’j 

1 cwt. Steamed Bone Flour [ per acre. 

2 cwt. Sulphate of Potash ) 

At present-day prices, the potash in sulphate of potash costs 
about 60 per cent, more per unit than does the potash in 
muriate of potash, and the above dressing, therefore, might well 
be modified by replacing the sulphate of potash by a slightly 
smaller quantity of muriate of potash. This dressing should 
be applied during the third year, and every subsequent year, 
until finally the crowns attain sufficient size to warrant splitting 
up, usually from five to six years from the time of planting the 
young sets, the actual period varying with soil differences and 
with treatment in respect of manuring and cropping. When 
it is desired to split up old-established crowns, these should be 
ploughed out either in the autumn or in early spring. 

From the point of view of plant hygiene, it is essential that 
the land should now have a rest from rhubarb, and a rotation 
of crops, the nature of which will be determined by the size 
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and character of the farm, should be adopted, so that there 
may be an interval of at least three years between successive 
series of rhubarb crops. 

The importance of liming must be borne in mind, and as a 
rule it is more profitable to lime at short intervals rather than 
once in the rotation. In either case, lime should be applied 
just before rhubarb is to occupy the land. Whatever form of 
lime is used, and whether it is applied in medium dressings at 
short intervals or in heavier dressings at longer intervals, the 
amount given should be such as to supply 4 to 5 cwt. of 
quicklime each year. 

Forced Rhubarb. —The production of forced rhubarb is 
sometimes combined with that of natural rhubarb, but in many 
cases the forced crop only is produced. In either case, the 
treatment of the crowns preparatory to their being forced is 
the same, except that in the case of forced rhubarb, where the 
natural outdoor crop is first taken, the crowns will require a 
longer time in the open before being forced. 

There is apparently no definite standard laid down as to the 
time necessary to produce crowns suitable for forcing, and this 
is largely a matter for the individual grower, who should be 
the best judge of how to husband his stock of roots. The rate 
of root growth will naturally vary with different soil and 
climatic conditions. 

Generally, in the Leeds area, Prince Albert roots are lifted 
for forcing after two years, and Victoria after three years, in 
the open. In the Glasgow district it is customary to give each 
variety an additional year outside and, in some cases, Victoria 
is given five years before being forced. In this area, however, 
Victoria is usually treated as a dual-purpose variety, yielding 
first the natural crop, and finally, forced rhubarb. 

The treatment of young sets, whose ultimate destination is 
the forcing shed, is for the first two years similar to that of sets 
for outdoor pulling. If the roots are to remain out of doors for 
three years or longer, light pulling of the natural sticks may be 
taken during the second year, but as a rule it is not profitable 
to take more than two pullings, save in exceptional cases where 
the demand for outdoor rhubarb is such as to ensure a return 
that will enable some extra manuring to be done. 

During the year preceding forcing, farmyard manure up to 
16 tons to the acre, together with 4 cwt. superphosphate, should 
be applied in all cases. The crop should not be pulled, the 
stalJb being allowed to die down. Any which show signs of 
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flowering should be bent over or cut back above a node, so 
that water may not run down and collect in the crown and 
promote rotting. If the flower-head is cut off, the cut should be 
made in a slanting direction, as this minimizes any risk of 
water getting inside the stem. 

Varieties* —^All varieties which are commonly cultivated do 
do not respond equally well to forcing, and, in common with 
most crops, the varieties display differences in cropping 
capacity in different localities. 

The two chief varieties for early forcing are Dawes Champion 
and Prince Albert (known also as Royal Albert). A third early 
variety which is popular with aomegrowersis Sutton's Seedless. 
Dawe's Champion. —^This is a robust grower, of a good full colour, 
with pink tinged flesh. 

Prince Albert. —very early variety, but it tends to be lacking in 
vigour, and is not so prolific as most other varieties. 

Sutt07i"8 Seedless. —A strong grower, with an excellent flavour, and 
very prolific. It matures at the same time as Prince Albert. 
The flesh is pink tinged. 

Victoria.— -This is the standard variety. It is a little later than the 
foregoing varieties, but is unsurpassed for general merit, and 
the bulk of the rhubarb grown for forcing is of this variety. 
Linnaeus. —This variety is not used to any great extent for forcing, 
though there are individual growers who regard it very 
favourably. It is a strong growing variety, and crops well. 
Hawke's Champagne. —^This variety is not cultivated largely in the 
north, but is a favourite variety in the London district. It 
does not respond at all well to forcing. 

Propagation* —Where only the “ natural ’’ rhubarb is 
produced, the propagation of stock is simply a matter of 
sub-division of the old roots, in the manner described below. 

On forced rhubarb fanns, two methods of propagating stock 
are practised:— 

(a) Under the first method, the practice is to plant out of doors 
the roots which have been forced during the previous winter. 
These roots are not sub-divided before planting, but are carted out 
from the forcing sheds and ploughed in, 18 in. apart in the rows, 
with 30 to 36 in. between the rows. The object of the close 
planting is to avoid blanks in the rows, the rows being thinned out 
to the normal distance as soon as the roots have fibred in. 

This method of maintaining the supply of roots for forcing is not 
to be recommended. After being forced, the roots are deficient in 
vitality, are an easy prey to disease and insect pests, and do not 
produce the strong, vigorous crowns so essential for successful 
forcing. The practice of planting out such roots at only hi^ the 
normal distance apart is, in itself, an admission of this fact. For 
small-scale production, where the roots can be given a certain 
amount of individual attention, the method doubtless succeeds, 
but to the large-scale producer of forced rhubarb it cannot be 
recommended as general practice. 

(h) The second method of propagating stock consists of splitting 
up large stools, grown for this purpose in the open, into a number 
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ofemallsets, oaohhaving onestrong bud and as much root as possible. 
When the roots are raised, it will be found that the most vigorous 
buds are on the outside. The operation of sub-division may be 
performed with a spade, or with a special chopper ; as much 
** flesh ” as possible should be left on each set, after any bruised 
or broken part has been cut away. The sots are then planted 
out as indicated above (section (c), page 647), and left to produce 
crowns suitable for forcing. This is by far the more satisfactory 
method, and produces the best results both as regards quality and 
vigour of the crop. 

Where the latter method of propagation is followed, the well 
organized forcing farm will consist of the following sections:— 

(1) What may bo i/onned the stock beds, whoro roots aro grown 
for sub-division. Each of these must bo largo enough to supply 
sufficient young sets to take tho place of the roots lifted for 
forcing. 

(2) Larger areas, jilanted out with sots, whose ultimate destina¬ 
tion is the forcing shed. 

(3) The forcin>g sheds, 

(4) Wherever possible, enougli land under othc^r crops to enable 
some sort of rotation to be followed, so that eacdi part of the 
rhubarb land shall peric^dically have a rost^ from the crop. This 
last is not the least irn})ortant of tho j^oints connected with the 
hygienic cultivation of rhubarb. 

For practical purposes, the ratio of the acreage under 
rhubarb in the open to the acreage occupied by the forcing 
sheds is about 12 to 1. That is to say, to fill 1 acre of forcing 
shed space with crowns these have to be lifted from 12 acres 
planted as described above. Therefore, where a grower has, 
say, 1 acre of forcing shed accommodation, and where he makes 
a practice of forcing after the roots have grown three years in 
the open, he will require to have 36 acres under young roots, 
i.e. .12 acres of one-year-old roots, 12 acres of two-year-old 
roots, and 12 acres of three-year-old roots, in addition to a 
further 6 acres under roots kept solely for stock. 

To maintain a steady supply of roots for forcing, the area 
under roots, of all ages, in the open, must therefore be round 
about 40 times that of the forcing sheds. The following rough 
diagram will make these figures more readily intelligible :— 


A 



Forcing 
Shed 
1 acre 
in area. 
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The mature stools from the Stock Bed a are sub-divided 
and planted out in “A,” sufficient buds being retained to 
plant out the bed “a,’’ or an equivalent area, again. The 
following year “ B ” is planted out by sub-division of the 
stock from “ b and so on. 

Forcing Sheds. —Where forcing is to be done on a large 
scale, the forcing sheds should be situated centrally to the 
land under rhubarb, water should be laid on to the sheds, and 
a hot-water heating system should be installed. On many of 
the older-established farms heating is done by means of a 
stove, or an open fire, placed at the lower end of the shed. 
From the fire, earthenware flue pipes of about 12 in. in 
diameter arc led throughout the length of the shed. Heating 
by hot-water pipes is, however, gaining in favour, and where 
new sheds are to be constructed, this system should be adopted. 

The best type of house should be some 25 ft. to 30 ft. wide, 
with side walls of brick or concrete, about 2 ft. high, and a 
light double-span roof arching to a height of about 10 ft. This 
will allow of the entry of a horse and cart into the shed, 
required at the beginning and the end of the forcing season. 
Four-inch hot-water pipes should be hung at a height of 2 ft. 
from the floor. The sides and ends of the house may be of brick 
or of timber, and the roof should be of light timber, covered 
by a felting material. Houses of this type can be economically 
heated, and by reason of their moderate capacity a range 
of such houses makes it much easier for a grower to secure 
a succession of marketable produce throughout the season. 

Filling the Sheds. —Crowns for forcing may be lifted by 
spade, but the method is slow and laborious, and the crowns 
are generally ploughed out. This work may be done any time 
after growth has ceased, but it can be performed most 
expeditiously during slight frost, and November or early 
December is, as a rule, the best time for the operation. The 
roots will respond much more generously to the forcing process 
if subjected to frost while dormant. Millard says, in this 
connection : “ With rhubarb it would seem that, after growth 
has ceased, a period follows in which the plants mature or 
ripen, and not until this ripening process has gone its full 
course may the stocks be lifted for forcing. The sooner, there¬ 
fore, the crop dies down, the sooner will it be ready for the 
forcing house. , . . The exact time of ripening depends on the 
maturity of the roots, and this in turn depends on the weather.... 
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So vital, however, are the processes which occur during the 
maturation period that roots, lifted a week too soon, may be 
worthless for the forcing shed.” 

In the work of filling the sheds, specially designed low 
trolleys are used in most cases. No special treatment of the 
crowns is required before they are placed in position in the 
forcing sheds, beyond cutting away any fanged roots to permit 
of close packing in beds. After packing the crowns in the beds, 
all the interstices between the roots should be filled with fine 
soil, to aid in the retention of moisture. 

A central passage, about 3 ft. wide, should be left down the 
centre of each house. The roots should bo tightly packed in 
beds along each side of this central pathway, each bed being 
5 ft. to 6 ft. wide, with a narrow passage of 10 in. between the 
beds. With such an arrangement every growing stalk can be 
reached from a pathway, and the danger of breaking off the 
stalks is minimized. A further advantage is that the handling 
of the produce is reduced to a minim urn. 

Treatment during the Forcing Period.™~The most important 
factors in growing forced rhubarb are the supplies of heat and 
of moisture. No ventilation is required, beyond what is given 
when the doors are opened for entrance and egress. 

In the first week, the temperature of the forcing shed should 
not be below 40"^ F. nor above 45° F. During the second week, 
the temperature should be raised to 50° F. and it should be 
gradually raised to 60° F. as the crop gets stronger. At no 
time should this last temperature be exceeded if colour and 
firmness are to be secured, and particular care must be taken 
in this direction during the last week before pulling. 

Watering is most conveniently done from taps inside the 
sheds. A hose with a fine spray nozzle should be used. 
Opinions differ as to how often, and in what quantity, water 
should be given. On some farms, the crowns are soaked 
once a week, while on others a light spray is given every 
second day. The beds should be kept moist but not sodden, 
and a moderate spraying every two days is to be preferred 
to drenching once a week. Heavy watering is as bad for 
ruining colour as is overheating. The crop should be ready 
fox a first pulling one month after the commencement of 
heating. 

Care dazing Harvesting.— The work of pulling the crop is of 
a delicate nature suitable for women and girls, who with a 
little tuition soon become expert. Care has to be taken that the 
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stalk is pulled away from the crown cleanly, and that the 
delicate skin is not broken. At the first pulling, the largest and 
firmest stalks should be picked, and all weak, attenuated, or 
discoloured stalks should be removed from the beds. Stalks 
must never be broken off, but should be slipped free from the 
ochrea, or sheath, by the thumb or forefinger, as, apart from 
the fact that broken stalks do not present an attractive appear¬ 
ance for market, the broken base of the stalk hinders the pro¬ 
gress of the new bud. If the crowns are required for planting 
out in the spring for propagating purposes, they should not be 
stripped too severely, but if they are not so required, pulling 
may continue as long as it is economical. 

Marketing. —There is no standard way of marketing rhubarb 
from the open. In the London district the sticks are either tied 
in bundles weighing 5 lb. to 8 lb., by means of willow rods— 
the sticks being alternately reversed at back and front—or 
they are packed loose in boxes holding some 30 lb. Elsewhere, 
field rhubarb is made up in bundles of 14 lb. and 28 lb. weight. 
The bundles are secured by ties of strong twine or hay, and no 
special precautions are taken in packing for transit, the bundles 
being merely built up, one on top of the other, in the vehicles 
used for conveyance to market. 

Forced rhubarb, on the other hand, must be protected from 
rough usage in transit, freshness and attractiveness being 
essential features for ready sale. In the Yorkshire area, the 
rhubarb is made up in bundles of from 6 oz. to 12 oz. in weight, 
the size of the bundle being apparently fixed by each grower 
in a somewhat haphazard fashion. An attempt is being made 
by some growers to standardize the bundle at 8 oz., but the 
matter of standardization is one of great difficulty, owing to 
the great variations in size and thickness between varieties, and 
even between sticks of any one variety. In the case of Victoria^ 
for example, a single well-grown stick will weigh more than 
8 oz., and it is usual for the first few pullings of this variety to 
be marketed in single sticks, six dozen sticks being packed in 
each hamper. 

No standard package is used in marketing the crop, and 
baskets, orange boxes and onion crates, with the central parti¬ 
tions removed, are commonly used, six dozen bundles being 
packed in each. The bundles are tied by hand, or by means of a 
special machine of simple and inexpensive design. Two ties 
of soft twdne are made. An expert worker can tie 15 dozen 
bundles per hour by hand, while with the aid of the machine 
70 dozen bundles per hour can be tied. 
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In the Glasgow area, forced rhubarb is marketed on similar 
lines, but the weight of the bundle there is 7 lb., while the 
smaller sticks, or seconds, are made up in bundles of lb. 
These latter find a ready sale among bakers and confectioners. 

The chief markets for forced rhubarb are London, Liverpool, 
Sheffield, Manchester, Birmingham and Glasgow. 

Weight of Crop. —The weight of forced rhubarb to be 
obtained from an acre of roots varies greatly, according to 
variety, age of the roots when forced, treatment during their 
growth in the open, and other factors. The following table 
gives, in round figures, details of the return under two different 
systems of management:— 

A. —Variety Victoria : Allowed five years iii the open before 

forcing, and no crop taken during the year prior to forcing. 

B. —Variety Victoria : Allowed throe years in the oj^n before 

forcing, and outside crop pulled once in tlie year prior to forcing. 

Acreage of roots Average age of Weight of forced Weighi of crop per 
raised anmialhjfor roots when rhubarb acre occupied by 

forcing forced marketed roots in the open 

Acres Years tons tons 

A 16 6 240 16 

B 6 3 80 13*3 

In neither of the above cases were forced roots planted out 
again for stock. Forced roots which are not to be planted out 
may be heaped up in layers with quicklime, and left to crumble 
down ; the resulting compost makes a useful top-dressing. 

Diseases and Pests. —The most important disease of rhubarb 
is that known as ‘'Crown Rot” or simply as “ Rhubarb Disease.” 
It is a bacterial trouble, and the organism which causes it has 
been named Bacterium Rhaponticum by Mr. W. A. Millard,* 
who has carefully studied the disease. In infected crowns the 
bases of the sheaths and of the stalks become swollen, the 
leaves become puce-coloured, whilst the crown itself succumbs 
to a soft brown rot. The terminal bud is destroyed and only 
spindly “ sticks,” derived from lateral buds, develop. 

Infection takes place from the soil, and the disease occurs in 
plants grown in the open as well as in forced crowns. Experi¬ 
ments in soil disinfection have shown that watering with a 
solution of ammonia is a promising remedial measure, but 
further work is required before such treatment can be looked 
upon SB a practical proposition. Proper rotation of crops and 

♦ The University of Leeds and the Yorkshire Council for Agricultural 
Education : Bulletin No. 134,1924, price 7d., post free. 
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“ clean farming,*’ with strict attention to the principles of 
sound plant hygiene, are the best methods of avoiding the 
disease. 

The disease does not occur in Lanarkshire, where the 
following rules are observed in the cultivation of the crop :— 

(a) A rotation of cropping is practised. 

(b) Lime is used liberally. 

(c) Forced roots are seldom, if ever, replanted for stock. 

(d) Manures of doubtful nature, such as town refuse, are seldom 
used. 

Some damage is occasionally done to the crop by eelworms, 
especially whore forced roots have been used for stock purposes. 


OCTOBER ON THE FARM 

,1. R. Rond, M.So., N.D.A. (Hons.), 

Agrioxdtural Organizer for Derbyshire, 

Seasonal Operations. —October is the first month of the arable 
farm year and ordinarily it is a busy period. After the necessary 
stubble cultivations and manurings have been completed—or 
carried as far as weather conditions permit—autumn seeding 
operations follow, October being the favourite month for 
drilling winter oats (black and grey varieties), barley (six row 
and Archer varieties), beans, wheat, and mixed grains for 
ensilage, for hay or for thrashing. 

The following is a typical silage mixture : 6 stones winter 
tares, and 6 stones black winter oats per acre. Where it is 
desired to include beans, these should be ploughed in about 
4 in. deep two or three weeks before the tares and oats are 
drilled, otherwise the beans are apt to be repressed by the 
latter : 4 stones beans may replace 2 stones tares. For mixed 
grain—which Mr. J. C. Brown advocates on the grounds that 
it yields appreciably heavier crops than single grains, keeps 
the land clean and saves the cost of ensilage—the mixture 
recommended is 6 stones beans, 3 stones tares, 2 stones oats 
and stones barley per acre. 

Many beds of maiden seeds are this year too forward in 
development and probably will not winter well unless grazed 
back before the end of the month. At Garforth (Yorks) 
grazing off with sheep, followed by a dressing of ground lime 
{in which Garforth soils are deficient) resulted in an improved 
stand of red clover in the following year. 

Owing to the prevalence of blight in potatoes, special 
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precautions in stoiing the crop will be advisable, not only on 
account of the expected high value of the tubers, but also 
because of the liability to decay unless pitted in dry condition. 
Special comments on potato storing appeared in these notes 
last October. 

Bullocks, purchased for winter feeding, are now brought into 
the yards and enter upon the first stage of the fattening 
process. In addition to their daily allowance of straw and 
turnips—chiefly whites and yellows in this month—they 
receive a small ration of concentrates, not exceeding about 
4 lb. per head per day at first. The use of largo quantities of 
linseed and cotton cakes is still common but out“Of>date 
practice. Fattening hoggs are also introduced to the turnip 
fold, commencing with white varieties, but care is necessary to 
prevent digestive troubles in the change to watery rations, and 
the recognised safeguard is a liberal allowance of hay. Here, as 
with bullock feeding, modern ideas are against the use of large 
quantities of protein-rich cake for fattening purposes. 

Early lambing flocks of ewes are already in lamb, but 
October is the usual time for turning in the rams where lambs 
are not desired before March. It is an accepted principle that 
the ewes at this time should be in improving but not fat con¬ 
dition, which is ensured by providing better keep. “ Flushing,’’ 
as the practice is termed, increases the number of lambs. 

On the pastoral farm, October marks the approach of the 
end of the grazing season, for after this month grass makes 
little growth, and only such keep as the summer stock have 
left uneaten is available. Opinions differ as to whether it is 
better to allow store stock to bare the fields off in winter or to 
keep the fields clear until early spring, when the old and the 
new may be pulled off together. On rich land inclined to cause 
scouring, the latter is probably advisable ; but on poorer soils 
with an inclination to become matted, no opportunity of 
baring the ground should be missed. 

Dairy cows in milk now require practically full ‘‘ winter 
rations,” i.e. typically, 3} lb. concentrates per gallon of milk 
yielded or anticipated—and an increasing allowance of hay 
and cabbage or kale as the days shorten. Between the middle 
and the end of the month—according to weather conditions 
and the state of the gateways—^the herd ceases to go out after 
the evening milking, but at this juncture it is important to 
keep the sheds cool and well ventilated so that the cows 
gradually harden off before winter conditions set in. A corre¬ 
spondent from a south-western county informs me that last 

2 T 




658 


October ok the Farm. 


[October, 


winter he kept one of his herds entirely out of doors and the 
cows milked well and maintained their condition to his entire 
satisfaction. In the Midlands, dry cows and strong young 
stock are known to faro well out of doors all winter ; but it is 
probably only in the milder counties where out-wintering 
could be practised with reasonable success with cows in milk. 

Cowsheds. —^While it is not impossible to produce clean milk 
in an unsuitable byre, the first essential—clean cows—is 
attained with less difficulty when the floor of the shed may be 
swilled out, and when the “standing” or platform and the 
manure channel are designed to prevent the cow’s feet, tail 
and hindquarters from becoming soiled. 

Many farmers labour under considerable handicap in respect 
of their cowsheds, and for various reasons much expenditure will, 
during the next few years, be incurred in effecting alterations. 
Unfortunately there is in some districts widespread prejudice 
against some of the essential features of an improved cow-stall. 
Concrete floors are believed to be necessarily slippery and 
prone to cause udder chills and big knees; and the high, short 
“ standing ” is regarded as dangerous in a number of ways. 
Consequently, when alterations are made it not infrequently 
happens that obsolete ideas prevail, errors are repeated and 
money is spent without attaining the permanent improvement 
that is possible. 

The accompanying illustration represents a section through 
a cow^shed floor, designed in accordance with the writer’s 
experience of shed alterations in Derbyshire, where in recent 
years a number of byres have been re-floored under his guidance. 
In many respects the floor is similar to that described and 
illustrated in the Ministry’s pamphlet, “ The Construction of 
Cowhouses,” but there are two differences which by some are 
thought to be improvements. The first is the absence of a curb 
behind the manure channel.* This facilitates cleaning out and 
is safer for the cows to cross when going in and out of the shed. 
The second is the depression one inch deep extending two feet 
from the near edge of the manger. This is to hold litter and 
prevents the big knee trouble which has been already mentioned 
as one of the criticisms of concrete floors. 

* Notb.'^Oii the other hand, the absence of a back curb permits splashing 
of both solid and liquid excreta, which is not conducive to cleanliness, but 
Mr. Bond feels that the rear curb and the raised hinder walk cause or permit 
refleotion of splashes on to the platform, and that in narrow sheds with little 
room behind the cows—a circumstance too common—the absence of a back 
curb is a great convenience to the attendants. 
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The entire floor is made of concrete, roughened with a broom 
before setting. Hitherto the hinder passage and the rear portion 
of the standing have been grooved, but it is doubtful whether 
with a roughened surface the grooving serves any useful 
purpose. As regards mangers, glazed half-pipes are undoubtedly 
the best, but whatever kind of manger is used it is essential 
that the bottom be an inch or two higher than the level of the 
standing, otherwise the cows will move forward when eating. 

The widths of the front and hinder walks are variable, 
according to the space available, but for ordinary cows of 
Shorthorn size, the other dimensions may not be varied without 
special reasons. The case here assumed is that of a stall without 
a hay rack in front and where the cows are tied to a side stay 
fixed opposite the middle of the near lip of the manger. Where 
stanchions are fitted the standings may be about three inches 
shorter. Generally it is advantageous to grade the length of 
the standings from 5 ft. at one end of the shed to 5 ft. 6 in. 
at the other end, to accommodate small and large cows 
respectively. 

Perhaps the most contentious matter is that of the height of 
the platform above the level of the manure channel. The object 
of a high standing is firstly to discourage the habit of the cows 
to stand with their hinder feet in the grip, as a result of which 
they soil the platform when they stand up and sometimes they 
contract foul in the foot ” from continuous contact with 
manure. A second advantage of the high standing is that it 
keeps the cow’s tail clean, when she lies down. The objection 
commonly raised against it is that cows have been known to 
injure themselves by slipping off it. This is possibly due to the 
fact that sometimes the error is committed of rounding the 
edge of the platform instead of leaving it square. I have heard 
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of cases where farmers have had the grips filled in again to 
reduce the height of the standing, but in my experience that 
has never been the case. Indeed, one farmer who has re¬ 
floored five sheds during the past four years, has successively 
increased the height of the platform until in the last-altered 
shed he has made it on the average 12 ins. above the bottom of 
the grip. 

The cost of re-flooring a byre varies according to the 
dimensions per cow. Frequently it is not necessary to alter the 
fore-passage or the mangers. Where the alterations are con¬ 
fined to the standing, the grip and the hinder wallc, the cost of 
putting in a floor similar to that illustrated in the sketch is 
about £2 per cow. 


NOTES ON MANURES FOR OCTOBER 

H. V. Garner, M.A., 

Rothamsted Experimental Station, 

Autumn Manuring. —In October the arable land will receive 
most attention, the manurial treatment of the permanent 
grass being left till a little later in the year. Thorough in¬ 
corporation with the soil is a factor in the success of fertiliser 
treatment, and it is desirable that autumn-sown crops should 
have their phosphates applied before drilling so that the 
cultivations necessary to finish the seed bed and cover the seed 
may also serve the purpose of working in the manure. This is 
all the more necessary for phosphates such as basic slags and 
steamed bone flour which are not water soluble. On such 
heavy or medium soils as are known to respond to potash, the 
potash manures may well be given with the phosphates for 
autumn-sown crops. The case of nitrogenous fertilisers is rather 
different. On free draining soils the loss of nitrate in the wet 
winter months when little growth is taking place may be con¬ 
siderable, especially if quick-acting nitrogenous manures are 
applied. Even dressings of farmyard manure are not free from 
this objection, although the convenience of being able to get 
the dung out at this time of the year outweighs any loss of 
nitrate which may occur. On the other hand organic manures 
such as shoddy, feathers, sewage sludge and town refuse can be 
given in autumn since their decomposition in the soil is a rather 
slow process. 

In deciding the dressings to apply to autumn-sown crops 
the previous treatment of the field will be the main guide. 
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Those following early lifted roots or potatoes which have been 
“ well done/’ will scarcely need a further supply of phosphate ; 
but autumn com after seeds or after a straw crop will usually 
benefit from a dressing of about 2 cwt. per acre of super¬ 
phosphate, or its equivalent of basic slag or steamed bone flour. 
The need for potash depends on similar considerations, but the 
lighter the soil and the longer the interval since the land last 
received farmyard manure the more likely is it that potash 
manures will be required. Where potash is wanted a dressing 
of ^ to 1 cwt. per acre of muriate of potash or the equivalent 
quantities of 20 per cent, or 30 per cent, potash salts should 
suffice. 

Beans, vetches, and silage mixtures may be treated as 
outlined above, but when these crops are grown in heavy land, 
the phosphate might be slightly increased and the potash 
omitted. 

As far as the sugar beet area is concerned it is considered 
good practice to apply the dung in autumn or winter and turn 
it in with a deep furrow. Spring applications of farmyard 
manure are liable to produce fangy roots which carry a large 
amount of soil to the factory. Like the potato, sugar beet 
is a crop which does best with a supply of dung. Very 
heavy dressings are not necessary, however, for it has been 
repeatedly shown that a moderate dressing of about 12 tons 
per acre of farmyard manure, supplemented by a complete 
mixture of artificials in the spring, will produce satisfactory 
crops. 

Comparative Costs of Limes. —^When it has been decided that 
a field is to receive a dressing of lime or of chalk, the question 
arises as to what is the cheapest form available. Several 
factors enter into this matter :— 

(1) The cost per ton on rail of each of the alternatives. 

(2) The carriage per ton from the place of origin to the 
farmer’s station. (Often these two items are brought 
together in a quotation of so much per ton delivered to 
nearest station.) 

(3) The ’lime content of the materials. This may be 
ascertained by having an analysis made of a carefully 
taken sample, unless it is stated by the vendors. If the 
analysis states the percentage of calcium carbonate as in 
chalk or limestone, this can be converted into the 
equivalent quantity of quicklime by multiplying by the 
factor *56. 
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When these figures are ascertained for such lime products as 
may be regarded as alternatives for the purpose in view—and 
for most purposes ground lime, ground chalk, hydrate of lime, 
and groimd limestone fall in such a class—a simple calculation 
will show what 1 ton of pure lime (CaO) costs on the farm, when 
purchased in any of the alternative forms. The substance 
which yields the lowest figure in this way will be the cheapest 
form of lime product to buy. 

If lump lime is to be compared with any of the substances 
mentioned above, an addition to its price should be made for 
the estimated cost of slaking the lime on the farm, in order 
to reduce it to a sowable condition. 

Lump chalk can hardly be valued this way, since owing to its 
coarseness, only a small fraction of the total dressing can be 
expected to come into action in the years immediately following 
its application. 

Before undertaking an improvement which may cost from 
£2 to £4 per acre it is advisable to consult the County Agri¬ 
cultural Organiser. It is usually possible in cases of doubt to 
arrange to have a soil analysis carried out, on the results of 
which, when interpreted in the light of local experience, a sound 
course of action can be recommended. Cases have occurred 
where farmers have proposed to give a dressing of lime to 
soils, which on examination, have been found to be well supplied 
with this constituent. 

Gyanamide. —Another source of nitrogen has recently been 
made available to British farmers in the form of cyanamide. 
This fertiliser is by no means a new one. It has been manu¬ 
factured on a large and increasing scale since 1905, and a 
certain amount was used in England before the war. In 
Germany in 1922, cyanamide accounted for about one-fifth by 
weight of all the nitrogenous artificials used. 

Cyanamide is made by a process of fixation of atmospheric 
nitrogen whereby purified nitrogen is caused to combine with 
calcium carbide at a high temperature. The product as 
originally turned out was excessively dusty, but means have 
been devised to combat this. Cyanamide contains about 
19 per cent, of nitrogen in the form of calcium cyanamide, 
and up to 60 per cent, of lime, of which approximately one- 
third is present as free lime, the remainder being combined 
with the nitrogen. In the soil the nitrogen is transformed by a 
eeries of changes into compounds which the plant can utilise. 
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Urea is first formed by a chemical action, after which ammonia 
and eventually nitrate are produced by the agency of bacteria. 
This process takes place most rapidly in fertile soils in good 
physical condition, and in any case requires some time to com¬ 
plete, so that cyanamide is one of the slower acting nitrogenous 
manures. The Hme is ultimately converted into chalk, each 
hundredweight of cyanamide thus providing rather less than an 
equal weight of chalk ; but although this action undoubtedly 
helps to maintain the chalk supply, the use of cyanamide 
cannot be regarded as a substitute for liming on acid soils. 

As far as the manurial value of cyanamide is concerned, more 
experimental work has been carried out on the Continent 
than in England. Most experimenters are agreed in assigning 
to the nitrogen of cyanamide a slightly lower effectiveness 
than the nitrogen of nitrate of soda or sulphate of ammonia. 
Moreover, when tried over a large range of soils and agricultural 
conditions, cyanamide has shown more variability of per¬ 
formance than the other two forms of nitrogen. On the other 
hand its present price of 9s. 9d. per unit is lower than that of 
the above mentioned fertilisers. 

Cyanamide is best used fresh and, on the arable land, 
it is more suitable for incorporation in the seed bed than 
for top dressings. It should be applied some time before 
sowing, a good rule being to allow one week in the soil for each 
hundredweight per acre given. The quantities used per acre 
are about the same as in the case of sulphate of ammonia. 

On the more retentive soils on the Continent, cyanamide is 
often applied with good effect before drilling winter com, but 
this practice has not as yet been extensively tested in this 
country. 

Fertiliser Prices. —The present time is one of low prices of 
agricultural produce as compared with commodities in general, 
and attention naturally turns to an examination of the 
production costs of our farm crops. It is interesting to note that 
the piice of artificial manures is one of the items in the cost 
of crop production which shows a relatively small increase 
above pre-war levels. In a recent issue of the Agricultural 
Market Report, the percentage increase of fertiliser prices 
above the rates prevailing in the years 1911-13 are given as 
follows, the latest figures referring to the month of July, 
1926 : Nitrate of Soda + 25 per cent; Sulphate of Ammonia 
— 16 per cent, (decrease); Basic slag (30 per cent, quality) + 
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46 per cent.; Superphosphate + 16 per cent. ; Kainit + 12 per 
cent. It will be seen that in most cases the increases above 
pre-war prices are very moderate, and sulphate of ammonia is 
cheaper now than it was before the war. Up to the time of 
writing the only marked change which has occurred in the prices 
of the above artificial manures has been a reduction in the 
price of sulphate of ammonia. 


PRICES OF ARTIFICIAL MANURES 


Non.—UuloAS otherwise stated, prices are for oot loss than 2-ton lots (.o.r. in towns named 
and are net cash for prompt delivery. 


Description 

“Avei 

•age price per ton 
ending Septei 

during 
fiber 8. 

^eek 

Bristol 

HuU 

L’pool 

London 

Cost per 
unit at 
London 


£ 8. 

£ 

8 . 

£ 

8. 

£ 

s. 

8 . 

d. 

Nitrate of soda (N. 15i%) 

13 10 

13 

0 

12 

10 

12 

15 

16 

6 

„ lime (N. 13%) 

.. 

12 

10 



12 

n 

19 

0 

Sulphate of ammonia— 










Neutral (N. 211%) .. 

11 7* 

11 

?♦ 

11 

7* 

11 

7* 

(N)ll 

0 

Kainit (Pot. 14%) 

3 2 

2 

15 

2 

17 

2 

16 

4 

0 

Potash salts (Pot. 30%) .. 

4 17 


, 



4 

10 

3 

0 

„ (Pot. 20%) .. 

3 12 

3 

0 

3 

9 

3 

3 

3 

2 

Muriate of potash (Pot. 60-63J%) 

9 10 

8 

2 

8 

13 

9 

7 

3 

0 

Sulphate „ (Pot. 4S-61i%) 

11 10 

10 

6 

10 

16 

11 

6 

4 

5 

Basic slag (T.P. 38%) 





. 


. 



„ (T.P. 36%) .. 



. 


. 


, 



(T.P.3t%) .. 



. 

3 

8 § 

8 118 

2 

1 

„ (T.P. 30%) .. 


3 

2§ 

3 

3§ 

3 

6 § 

2 

2 

(T.P.280/J .. 


2 118 





,, 


„ (T.P. 260/o) .. 


2 

7S 


, 


, 

,, 


„ (T.P. 240 / 0 ) 

.. 

2 

2§ 

2 

3§ 

2 

1I§ 

2 

1 

Ground rock phosphate (T.P.68%) 

2 lOlf 

. 


, 


2 ]21|j 

0 

11 

Superphosphate (S.P. 36%) 

3 6 


, 

3 

9 

3 

5 

1 

10 

„ (S.P. 330 / 0 ) 

,. 

, 


3 

6 



,, 


„ (S.P. 300 / 0 ) 

3 0 

2 

io 

3 

2 

2 

is 

1 

11 

Bone meal (N. 31%, T.P. 46%) .. 

8 10 

8 

6 

8 

10 





Stexned bone flour (N. } %, 










T.P. 60-66%) 

6 Of 

6 lot 

6 

16 

6 

10 

• • 



Abbrerlationa: N.-Nitrogen; S.P.-Soluble Phosphate; T.P.-Total Phosphate : 

Pot.—Potash. 

* Delivered In 4-toD lots at purchaser's nearest railway station, 
t Delivered (within a limited area) at purchaser’s nearest railway station. 

X Delivered In the home counties. 


• Hull prices Include delivery to any station in Yorkshire, Liverpool to any station 
I Lanpaelilre. London prices are for 4-ton lots delivered in the home counties. 

% fineness 80 % throu^ stwdard screen of 10.000 holes to the square inch. Price at London 
Is for 4*ton lots Lo.r. at Northern London Stations, and at G.W.R. and S.E. London Stations 
the sost to purohassfs Is 6te. per ton. 
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MONTHLY NOTES ON FEEDING STUFFS 

E. T. Halnan, M.A., 

Animal Nutrition Institute, Cambridge University, 

Influence of the Grade Fibre of Feeding Stuffs on their 
Digestibility. —If any feeding stuffs commonly used for stock 
be boiled with dilute acid or alkali, the bulk of the feeding 
stuff becomes dissolved, but an insoluble portion is generally 
left. This insoluble residue is called ‘‘ woody ” fibre, and is 
mainly composed of cellulose. This substance re??ists solution, 
and is a common constituent of most j)lants, being used for 
the building up of their suppoiting framework. It is, con¬ 
sequently, most prevalent in the stems of plants and least 
so in the fruits. The digestive juices of animals are not able to 
dissolve cellulose, since there is no cellulose-digesting ferment 
present in them. Indeed, in the animal Idngdom, the snail 
is the only creature in which a cellulose-digesting ferment has 
been found. The woody fibre of feeding stuffs is, therefore, 
not of much value except that it adds bulk to the ration 
and gives the animal a full, contented feeling. 

To what extent, then, docs woody fibre occur in common 
feeding stuffs ? In oilcakes, the woody fibre fluctuates from 
per cent, to nearly 30 per cent., according to the type of 
seed used and to whether the seed has been decorticated or not 
])rior to crushing; a similar variation being shown in the case 
of brewery and distillery by-products. Milling by-products 
show a fluctuation of from per cent, to nearly GO })er cent.; 
the common milling b^^-products, such as wlu'at and barley 
bran, containing about 8 per cent, of woody fil)ro. Oil¬ 
seeds vary from 5^ per cent, in the case of linseed to 28 per cent, 
in the case of sunflower seed. The common leguminous seeds, 
peas, beans, lentils, soy beans and vetches, are characterised 
by a low woody fibre content, ranging from per cent, to 7 
per cent. The cereal grains are fairly low in woody fibre, varying 
from \\ per cent, in the case of wheat to from 8 to 15 per cent, 
in the case of oats. Roots are very low in woody fibre, cliiefly 
because of their watery nature, the percentage of woody 
fibre in their case rarely exceeding 1| per cent. Green fodders 
are also comparatively low* in woody fibre and generally 
fluctuate between 3 and 10 per cent. In coming to hays, we 
find a jump in fibre content, the woody fibre varying from 20 
per cent, in the case of excellent meadow hay to over 30 i)er 
cent, in the case of poor meadow hay. In the case of straw, 
the fibre content is very high, averaging about 40 per cent. 

If we now consider the digestibility of these feeding stuffs, 
we find that, considered broadly, it varies inversely with the 
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woody fibre content; feeding stuffs containing little or no 
woody fibre showing high digestibility, and those containing 
much of this fibre showing low digestibility. Thus the diges¬ 
tibility of milk by niminants is 98 per cent., whereas earth- 
nut cake is 83 per cent., meadow hay 61 per cent., and straw 
42 per cent. We can therefore accept the general rule that the 
higher the percentage of woody fibre there is in a feeding 
stuff, the less digestible it becomes. Moreover, another factor 
comes into play, i.e., the depressant effect of the woody fibre 
varies according to the species of animal. Thus the diges¬ 
tibility of milk or meatmeal, used for pigs, sheep, cattle and 
horses, is, approximately, the same for all, showing that, in the 
absence of woody fibre, the digestive apparatus of all these 
animals is equally efficient. When we compare feeding stuffs 
containing woody fibre, we find divergency occurring in the 
different animals. Thus sheep and cattle digest 61 per cent, of 
meadow hay, horses 50 per cent., and pigs practically none. 
Horses, sheep and cattle digest barley to the extent of 86 per 
cent., pigs to the fextent of 81 per cent. The reason for these 
differences may be sought in the relative anatomical differences 
met with in the digestive apparatuses of these different animals. 

If the food residues obtained from horses and ruminants be 
examined, it will be found that the crude fibre has, to a certain 
extent, disappeared during its passage through the digestive 
tract, and it has been demonstrated that this apparent digestion 
of crude fibre by ruminants and horses is due to the action of 
bacteria and other lowly-organised forms of life. Thus with 
ruminants, the woody fibre of hay shows an apparent diges¬ 
tibility of 59 per cent., and in horses of 39 per cent. In the case 
of barley, the woody fibre is apparently digested to the extent 
of 100 per cent, by ruminants and horses, and only to the extent 
of 12 per cent, by pigs. The depressant effect of the presence of 
woody fibre in a jfeeding stuff, consequently, exerts its maximum 
effect on pigs, is much less effective with horses, and has 
least effect with ruminants. Anatomical and physiological 
considerations support this view. The sheep and cow have a 
very capacious digestive apparatus, and by means of the 
four-chambered stomach and by chewing the cud, grind the 
woody fibre to a very fine state. The horse does not possess a 
capacious stomach, and does not chew the cud; but these 
deficiencies are, to a considerable extent, compensated for by 
the enormous development of the large intestine. The pig, 
on the other hand, possesses neither of these advantages. 
We have seen, then, that woody fibre in a feeding stuff exerts 
considerable influence on its digestibility. 
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What are the practical lessons to be drawn from this 
knowledge ? Firstly, food for pigs should always be chosen 
from those possessing a low fibre content. Secondly, horses 
should only be fed with very fibrous feeding stuffs when in a 
i-esting condition. As soon as heavy work is required, the 
cereal ration and concentrated foods used need to be in¬ 
creased, and the quality of the fibrous foods given should be 
improved. The same principle holds good, also, in the case 
of ruminants, where rapid fattening or the production of large 
quantities of milk is desired. Thirdly, in the production of hay 
for feeding to one’s own stock, quality rather than quantity 
should be the primary consideration. Leaving hay until the 
last moment before cutting increases the quantity but also 
increases the percentage of woody fibre present. 

Farm Values. —The prices in respect of the feeding stuffs 
used as bases of comparison for the purposes of this month's 


calculations, are as follows :— 

Starch 

Protein 



Per ton 

Barley (imported) 

equivalent equivalent 

£ 

8 . 

71 

6-2 

8 

15 

Maize . 

81 

6'8 

8 

12 

Decorticated ground nut cake .. 

73 

410 

11 

10 

„ cotton cake 

71 

34-0 

10 

0 


Add 10s. per ton, in each case, for carriage. The cost per 
unit starch equivalent works out at 2*27 shillings, and per unit 
protein equivalent, 1*64 shillings. 

The table is issued as a guide to farmers resj)ecting the 
feeding value of their crops in relation to current market 
prices. (The “ food values " which it is recommended in the 
Report of the Committee on Rationing Dairy Cows should be 
applied by Agricultural Organisers and other advisers in connec¬ 
tion with advisory schemes on the rationing of dairy cows, are 
given in the November, 1926, issue of the Ministry’s Jouknal.) 


Fabm Values. 


Cbops 

Starch 

equivalent 

Protein 

equivalent 

kood value 
per ton, on 
farm 


Per cent. 

Per cent. 

£ 8 . 

Wheat. 

72 

9*6 

8 19 

Oato . 

60 

7-6 

7 9 

Barley 

71 

6*2 

8 11 

Potatoes .. 

18 

0-6 

2 2 

Swedes 

7 

0-7 

0 17 

Mangolds .. 

7 

0*4 

0 16 

Beans 

66 

20*0 

9 3 

Good meadow hay 

31 

4-6 

3 18 

Good oat straw .. 

17 

0-9 

2 0 

Good clover hay . * 

32 

70 

4 4 

Vetch and oat silage 

13 

1-6 

1 12 

Barley straw . 

19 

0*7 

2 4 

WheM straw 

11 

0*1 

1 6 

Bean straw . 

19 

1-7 

2 6 
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r 


Manu 

CoBtoi 


Price 






Price 

rial 

food 


per 

Price 

Pro- 

Descbifhok 

1 Price per qr. 

per 

value 

value 

Starch 

unit 

per lb. 

tein 




ton 

per 

per 

equiv. 

starch 

starch 

equiv. 






ton 

ton 

per 

equiv. 

equiv. 

% 


8. d. 

lb. 

£ 

B. 

£ 

8. 

£ 

8. 

1001b. 

8. 

d. 

d. 

Wheat, British. 



1 

12 \0t 

0 

14 

11 

16 

72 

3 

3 

1*74 

0*6 

Barley, Britiflh feeding 

— 

— 

8 m 

0 11 

7 

10 

71 

2 

3 

1-20 

6*2 

„ Canadian No. 4 Wofllem 

31 9 

400 

8 

18 

0 

11 

8 

7 

71 

2 

4 

1-26 

6*2 

„ American 

31 9 


8 

18 

0 

11 

8 

7 

71 

2 

4 

1*26 

6-2 

„ Riistiiaa 

30 9 


8 

12 

0 

11 

8 

1 

71 

2 

3 

1-20 

6*2 

Gate, English, white .. 

— 

— 

I 9 

71 

0 

12 

8 

16 

60 

2 

11 

1-66 

7-6 

„ „ black and grov 

— 

— 

8 101 

0 

12 

7 

18 

00 

2 

8 

143 

7-6 

„ Canadian No. 2 Wostera 

28 3 

320 

9 

18 

0 

12 

9 

6 

60 

3 

1 

1'66 

t-6 


27 0 


9 

8 

0 

12 

8 

IG 

60 

2 

11 

166 

7-6 


26 3 


8 

17 

0 

12 

8 

5 

60 

2 

9 

1 47 

7-6 

„ Araorican. 

26 0 


8 

15 

0 

12 

8 

3 

60 

2 

9 

147 

7*6 , 

„ Argentine 

24 3 


8 

10 

0 

12 

7 

18 

60 

2 

8 

143 

7‘6 

„ Chilian 

24 3 


8 

10 

0 

12 

7 

18 

GO 

2 

8 

1.43 

76 

Maize, A rgentino 

34 9 

4 SO 

8 

o 

0 

11 

7 

11 

81 

1 

10 

0 98 

6-8 

„ South African .. 

39 3 

„ 

9 


0 

11 

8 

12 

81 

2 

1 

M2 

6-8 

Dari, Bombay. 

— 

— 

11 

10 

0 

13 

10 

17 

74 

2 

11 

1-66 

7-2 

Kye, Homo grown 

Millers’ off ills— 

— 

— 

8 

0 

0 

14 

7 

C 

72 

2 

0 

1-07 

9-1 

Bran, British. 

— 

— 

0 

0 

1 

4 

4 

16 

42 

2 

3 

1-20 

10 

„ broad ,, 

— 

— 

i\ 

15 

1 

4 

6 

11 

42 

2 

8 

1 43 

10 

Middlings, fine, imported .. 

— 

— 

7 

15 

0 

19 

6 

16 

69 

2 

0 

1-07 

12 

„ coarse, British .. 

— 

— 

7 

2 

0 

19 

C 

3 

68 

2 

1 

M2 

11 

Pollards, imported .. 

— 

— 

6 

16 

I 

4 

4 

11 

60 

1 

6 

0‘80 

11 

Meal, barley 

„ maize. 

— 

— 

10 

2 

0 

11 

9 

11 

71 

2 

8 

1 43 

6-2 

— 

— 

8 

15 

0 

11 

8 

4 

81 

2 

0 

1-07 

0*8 

„ „ South African 

— 

— 

8 nt 

0 

11 

8 

6 

81 

2 

1 

M2 

0-8 

„ „ germ 


_ 

8 

0 

0 

17 

7 

3 

86 

1 

8 

0-89 

10 

„ „ gluten feed 

— 

— 

8 

7 

1 

3 

7 

4 

76 

1 

11 

103 

19 

„ locust bean 

— 

— 

9 

0 

0 

9 

8 

11 

71 

2 

6 

1*29 

3-6 

„ bean 

— 

— 

12 

0 

I 

8 

10 

12 

GO 

3 

3 

1-74 

20 

„ fish . 

... 

— 

18 

5 

3 

15 

14 

10 

53 

6 

6 

2‘96 

48 

Maize, cooked flaked .. 

Linseed— 

— 

— 

10 

17 

0 

11 

10 

1 

6 

86 

2 

6 

1*29 

8*6 

„ cake, English, 12% oil 

_ 

— 

12 

12 

1 

13 

10 19 

74 

3 

0 

1-61 

26 

.10% ,. 

_ 

— 

12 

5 

1 

13 

10 

12 

74 

0 

10 

1-62 

25 

>* »» t* 0% „ 

_ 


12 

0 

1 

13 

10 

7 

74 

2 

8 

143 

26 

Soya bean „ 6% „ 

— 

— 

12 

0 

2 

7 

9 

13 

69 

2 

10 

1-62 

36 

Cottonseed cake,English,6^%,, 

— 

— 

6 

5 

1 

8 

4 

17 

42 

2 

3 

1-20 

17 

^ M , „ Egyptian,6i% „ 

— 

— 

6 15 i 

1 

8 

4 

7 

42 

2 

1 

M2 

17 

Decorticated cottonseed cake, 














7% oil 

_ 


10 

0 

2 

7 

7 

13 

71 

2 

2 

M6 

34 

Decorticated cottonseed inoal. 














7% oil 

_ 

— 

10 

6 

2 

7 

7 

18 

74 

2 

2 

M6 

35 

Coconut cake, 6% oil .. 

_ 

__ 

8 

16 

1 

7 

7 

8 

79 

1 

10 

0'98 

16 

Ground nut cake, 6% oil 

_ 

— 

7 

12 

1 

12 

G 

0 

67 

2 

1 

M2 

27 

Palm kernel cake, 0% oil 

_ 

— 

6 

15 

1 

0 

5 

16 

76 

1 

6 

0-80 

17 

u ft M meal, 6% oil 

_ 

— 

7 

5 

1 

0 

6 

6 

76 

1 

8 

0-89 

17 

>• „ meal, 2% oil 

_ 

— 

6 

0 

1 

1 

4 19 

71 

1 

6 

0-76 

17 

Feeding treacle. 

Brewers’ grains, Dried ale .. 

_ 

— 

5 

16 

0 

9 

6 

6 

61 

2 

1 

M2 

2-7 

— 

— 

6 12 

1 

1 

5 

11 

49 

2 

3 

1*20 

13 

t* ft ft porter .. 

— 

— 

6 

2 

1 

1 

6 

1 

49 

2 

1 

M2 

13 

M ft Wet ale 

— 

— 

0 13 

0 

8 

0 

6 

16 

0 

4 

010 

4-8 

,, If II porter ,, 

— 

— 

0 

10 

0 

8 

0 

2 

15 

0 

2 

009 

4'8 

Malt culms . 



7 

ot 

1 

10 

6 10 

43 

2 

7 

1*38 

16 


} Nt'W crop tAt Liverpool 

NOTE.—The prices quoted *bove represent tl»e average prices at which actual wholesale transactions have Ukea 
j)Iaoe in London, unless otherwise stated, and ndor to the price ex mill or store. The prices were current at the end ot 

to 
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MISCELLANEOUS NOTES 

The week commencing Monday, November 1 next, has been 
selected for the annual Rat Week this year. As is well 
known, rats cause great loss to the 
National Rat country every year both directly, in the 

Weekt 1926 destruction of foodstuffs and materials, 

and indirectly, as the agents and carriers 
of disease germs ; and it is only by continuous, systematic 
and determined action on the part- of all occupiers of lands and 
premises, and by the local authorities, vested with powers 
and duties under the Rats and Mice (Destruction) Act, 1919, 
that this menace to the community’s welfare can be effectively 
minimised. 

The Ministry, in a circular letter to the local authorities 
concerned, asks for their whole-hearted co-operation and 
support in the si)ccial effort of this Rat Week towards ridding 
the country of these destructive rodents ; and has outlined 
for their consideration various courses of action, all or any of 
which they are free to adopt, apart from any special measures 
they may consider specially suitable to their respective 
districts. Among other things, it is suggesti'd that:— 

(a) Special attention be given to rubbish tips, sewage farms, 
sewers or any other source of infestation within the 
authority’s own control ; also that owners of premises 
peculiarly liable to infestation by nuison of the 
nature of the business carrit‘d on there, shoidd be 
specially circularised. 

(b) A publicity campaign should be instituted to call public 
attention to the special effort- of Rat Week and the 
responsibilities imposed by the Act. Advertisements and 
articles in the local Press, the display of posters, special 
displays of raticides and rat traps by local tradesmen, 
are indicated in this connection. The use of the Ministry’s 
cinematograph film on rat destruction at local cmemas, 
or the giving of the Ministry’s lecture on “ The Story of 
the Rat ” (illustrated by lantern slides) in local halls, 
would afford other means of obtaining publicity and 
giving instruction. Both film and lecture can be obtained 
by local authorities on loan under certain conditions. 

(c) Small village committees might be formed to draw up a 
plan of campaign in co-operation with the local authority’s 
Rat Officer. Local rat clubs might be formed, where not 
already in existence, and funds collected to pay prizes for 
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the largest number of rats destroyed. Public funds 
cannot now be drawn upon for this purpose. 

{d) As the Boy Scouts* Association has voluntarily offered 
its assistance to the Ministry in the Rat Week campaign, 
scoutmasters of the local troops should be asked to 
co-operate in the work. 

Simple suggestions for rat destruction have been furnished to 
local authorities, which they are at liberty to reproduce for 
circulation in their districts. Single copies of the Ministry’s 
Leaflet, No. 244, on The Destruction of Rats,” will be sent 
free to applicants ; additional copies can be obtained at Id. 
each, 9d. per dozen, or 4s. per hundred, post free. The Ministry 
is ready at any time to give all assistance or advice in its 
power where cases of rat infestation present features of special 
difficulty; and it will be glad to receive j)articulars of any 
matters of exceptional interest arising in connection with this 
year’s Rat Week. 


Under this scheme, specially selected sires are provided 
for mating with the milch goats kept by smallholders, 
cottagers, etc., with the object of producing 
Stud Goat progeny of better milking capacity than 
Scheme is usual from the service of “ scrub ” 
sires. Last year 89 stud goats were 
registered for service under the scheme, and 1,115 services 
given. For the present breeding season, which began on 
1st of September, 104 stud goats have been registered and 
are standing at 99 centres in various parts of the country. 
The services of these goats for breeding purposes are available 
at a nominal fee, in no case exceeding 58., provided the owner 
of the milch goat is eligible under the scheme. As the number 
of stud goats is much greater this year than last, it is hoped 
that no smallholder or cottager who keeps milch goats will 
find any difficulty in taking advantage of the opportunity 
provided under the scheme, for mating his goat with a first- 
class sire. Conditions of service and other information may be 
obtained from the County Agricultural Organisers throughout 
England and Wales, at their respective County Education 
Offices, or from the Hon. Secretary of the British Goat Society, 
which is responsible for the administration of the scheme, at 
10 Lloyd’s Avenue, London, E.C. 3. 
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In the winter of 1924-6 the De Vecchis process for the 
manufacture of beet sugar was investigated on behalf of the 
Ministry by a technical Committee which 
The visited Italy and reported on the matter 

De Vecchis to the Ministry.* The Committee stated 

Sugar Beet that the process had scarcely emerged 

Process from the experimental stage, but the 
principles were sound, and that the 
improvements in the plant necessary to render it commercially 
successful ought to present little difficulty, and once these 
difficulties were overcome the process would offer great 
possibilities for the development of the sugar beet industry 
in this country. The Commission also recommend that the 
process should be investigated here, and that a definite decision 
as to the desirability of introducing the process into this 
country should await the results of these experiments. Later 
in 1925, an offer was received from Sir Charles Cottier, of the 
British and Irish rights in the process and an agreement was 
entered into under which the rights were assigned to the 
Ministry free of charge, and the Ministry undertook to promote 
further experimental work at the Institute of Agricultural 
Engineering, Oxford.** 

Dr. B. J. Owen, Director of the Institute, has now furnished 
a progress report on his investigations which is published by 
H.M. Stationery Office as a White Paper.! This report is not a 
final one and is written, as far as possible, in non-technical 
language ; at a later date a full technical report will be 
published. Dr. Owen states that a considerable amount of work 
had already been done by the Institute on the drying of 
vegetable materials, J and use has been made of this experience 
in dealing with the drying of sugar beet. 

The Process ,—The essential features of the De Vecchis 
process consist in (1) drying the beet in thin slices, (2) ex¬ 
tracting the sugar from these dried slices by lixiviation instead 
of difEusion,§ and (3) purifying this concentrated extract 
before it is passed on to the normal methods of boiling down 
and crystallisation of the sugar. 

♦ See this Joubnal for April, 1926, p. 8. 

** See this JouIinal for February, 1926, p. 981. 
t Investigations into the Desiccation (De Vecchis) Process for Producing 
Sugar from Sugar Beet: price 4d. net. 

t See Prelirmnary Report of an Investigation into the Artificial Drying 
of Crops in the Stack* Institute of Agricultural Engineering, University 
of Oxford. Bulletin No. 2, The Clarendon Press, Oxford, price 28. 6d. 

§ Difhision is the passing of a substance in solution into a solution of 
less concentration. Lixiviation is the separation of soluble from 
insoluble substances by the action of a solvent. 
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It is claimed that drying produces material that can 
be stored and worked up throughout the year, and in this way 
the extraction process need no longer be confined to the 
hundred days or so to which the diffusion treatment of the 
fresh beet is limited. A further claim is that drying, by 
rupturing the cells and coagulating the albuminoids, enables 
a more concentrated and purer extract to be obtained, without 
the employment of a large volume of water as in the diffusion 
process, and that the subsequent purification of this extract 
is simplified. 

So far as drying the beet is concerned the practical require¬ 
ment is that a quantity of water, amounting to approximately 
75 per cent, of the total weight, must be removed. The main 
difficulty is to ensure that the drying is effected without 
causing caramelisation or inversion of the sugar present. 
The drying must consequently be accomplished as rapidly as 
possible without the use of very high temperatures. The 
De Vecchis system provides for two-stage drying, the bulk of 
the moisture being removed during the first stage which 
occupies about 100 minutes. The second stage of drying lasts 
for about two hours and is done with the object of coagulating 
the albuminoids. Dr. Owen’s investigations have shown 
that it is not necessary to divide up the drying process in this 
way and that, so long as the temperature to which the dried, 
or practically dried, cossettes were exposed did not exceed 
230” F., there was no formation of invert sugar or caramel. It 
was also found essential to remove the moisture quickly so that 
the material was not heated in a moist state for any appreciable 
length of time. The best results were obtained when the 
duration of drying was reduced to one hour or less. 

Experiments arc still in progress to ascertain the best 
conditions for storage. Some cossettes dried at Eynsham 
have now been stored for six months and their condition is 
quite satisfactory. Cossettes have been stored successfully in 
Italy for over a year. 

Extraction of sugar from dried cossettes by lixiviation follows 
the same procedure as is adopted in the extraction of many 
vegetable materials and no difficulty was anticipated under 
this head with the experimental plant that was devised. 
Syrups of 50” Brix were obtained from cossettes dried for 
periods varying from 1 to 3 ^ hours. An experiment with 
disintegrated cossettes tended to show that still stronger 
syrups could be obtained in this way. 
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Experiments are in progress with the object of imi)roving 
Dr. De Veochis’ method, and an endeavour is being made to 
standardise a process which can be used in an equally satis¬ 
factory manner with all classes and strengths of syrups with¬ 
out any material addition to plant or labour. 

The further treatment of purified liquors follows normal 
commercial practice and does not call for further comment here. 

Economic Considerations relating to Factory Production ,— 
The main simplification in sugar production by the desiccation 
process arises from the fact that, in the lixiviation of dried 
cossettes, a juice is obtained which has a density of 50° Brix, 
whereas in the diffusion process the raw jaice has a density 
of only about 16° Brix. In other words, the amount of liquid 
which has to be handled under the desiccation process is less 
than one-third of that which has to be handled in the diffusion 
process. As it is an essential in eit}ier process that this liquid be 
heated (the temperature required is the same in both processes), 
if follows that the quantity of heat required for lixiviation is 
only about one-third of that required for diffusion. 

The quantity of water evaporated in the diffusion process 
is given by Dr. Owen as 2,356 lb. for each ton of raw beet 
and in the desiccation process as 2,091 lb. In the diffusion 
process, however, the bulk of the water is evaporated in 
multiple-effect evaporators which afford a very economical 
means of evaporation and as a result the total consumption of 
coal is lower in the diffusion than in the desiccation process. 

It is estimated that the unit capital cost of a complete 
factory with a drying and extraction plant sufficient for 
25,000 tons of fresh beet a year would be £2 8s. Od. per ton, and 
that a similar factory for 100,000 tons of fresh beet a year 
would be £1 15s. Od. per ton. 

In a 25,000-ton factory equipped for drying and extraction, 
the production cost, including all overhead and standing 
charges, but excluding the cost of beet, is estimated to be not 
more than 198. 3d. per ton of fresh beet treated, and for a 
100,000-ton factory not more than 15s. 2d. per ton of fresh 
beet treated. At an average extraction of 13-25 per cent, of 
sugar and omitting the cost of fresh beet, one ton of sugar 
should be produced for about £7 5s. Od. and £5 14s. 5d. 
respectively. These figures are based on the assumption that 
the data obtained at the Eynsham Experimental Factory 
and in Italy can be applied to operations on a much larger scale. 

The present investigation naturally suggests a comparison 
between the diffusion process and the desiccation process, 

2 XT 
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and Dr. Owen thinks it is deskabie to guard against the possible 
conclusion that the success of the desiccation process, if 
established, would jeopardise the future of the factories at 
present operating the diffusion process. The Progress Report 
shows that a substantial portion of the plant required is 
common to both systems. If it were decided to adapt a 
diffusion process factory in whole, or in part, to the desiccation 
process, additional items of plant would be required; and 
if the two systems were operated in the same factory at 
different times of the year some outlay would be necessary for 
making arrangements for cutting out temporarily, the sections 
of the diffusion plant not required for the desiccation process. 

Details of the capital expenditure and of the production 
costs of factories working on the desiccation process, as well 
as some of the results obtained in the laboratory and at the 
Eynsham Factory, are given in Appendices to the Report. 

Growers' Equipment .— In conveying fresh beet from field to 
factory, expenditure is incurred in respect of the water in the 
beet and the soil adhering to the roots; the water accounts 
for some 75 per cent, of the weight of the beet and the soil is 
also heavy; both these items would be eliminated by the 
new system. If the desiccation process is established in this 
country, Dr. Owen thinks that it should be possible to introduce 
a system of drying beet locally and so reduce the cost of 
transport from distant areas, either to the present diffusion 
factories, or to other central factories. In anticipation of 
developments on these lines, the Institute proposes to experi¬ 
ment further in devising suitable apparatus for cleaning, 
slicing and drying on the farm. Consideration will also be 
given to devising some inexpensive means of packing dried 
beet for various Icinds of transport. 

Patents .—It is desirable to add a few words of explanation 
regarding the patents governing the process. As already 
stated, the Ministry owns the British and Irish rights in the 
patents governing the original De Vecchis process. The 
l)roj)erty in any patents arising out of the experimental work 
in progress will also belong to the Ministry, The method 
referred to in the report as “ mass-drying " is, however, 
governed by patents which are not the property of the Ministry. 
Should any company or person desire to operate the patents 
owned by the Ministry, application should be made to the 
Secretary. The granting of licences to operate any other 
patents which may be used in the production of beet sugar 
is not a matter with w^hich the Ministry is concerned. 
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In Ammls of Botany for April this year Miss Katherine 
Cartwright describes an interesting investigation undertaken, 
at the suggestion of Professor V. H. 

Nature of the Blackman, in the hope of throwing some 
Resistance of the light on the nature of immunity from wart 
Potato to Wart disease exhibited by certain varieties of 
Disease potato. The main object was to determine 
whether infection took place at all, and, 
if so, in what way the disease developed. An examination was 
made also of shoots of both immune and susceptible varieties 
in order to ascertain whether there were any differences, such 
as thickness of cuticle, wax formation, growth of hairs or any 
other feature which might form an obstacle. For this structural 
investigation three susceptible varieties (Arran Chief, Mid¬ 
lothian Early, and Ninety-Fold) and four immune varieties 
(Great Scot, Tinwald Perfection, Edzell Blue, and Kerr’s Pink) 
were examined : but the results showed no anatomical differ¬ 
ence between the young shoots of varieties of potatoes 
respectively immune from and susceptible to wart disease. 

Parallel series of inoculations were made on an immune 
(Great Scot) and on a susceptible (Arran Chief) variety, care 
being taken that the conditions under which the two sets of 
inoculations were made should be as similar as possible. Bough 
experiments were also made to see if the temi>erature at which 
the tubers were kept had any effect on infection. For this 
purpose inoculations were made at temperatures from 78° to 
80° F. and from 58° to 64° F., using in both cases potatoes 
sprouted in a cold room and also potatoes sprouted in an 
incubator. Changes of temperature, however, had very little 
effect on the degree of infection, infections being obtained at 
temperatures varying from 58° to 80° F. The healthiest 
tubers took the disease most readily, and the most satisfactory 
infections were made with tubers kept under normal conditions. 
As a result of the inoculation exi)eriments, it was found that 
zoospores of the parasite are capable of penetrating the 
epidermal cells of young shoots even of the immune variety 
Great Scot. For the first two days the development of the 
organism seems normal: the organism increases in size and 
travels down the cell in the same manner as it does in 
susceptible varieties. After that time it becomes smaller and 
less definite in outline, showing signs of disorganisation ; and 
appears finally to become dissolved and so disappears from the 
host-cell. It is evident that immunity from wart disease, at least 
in the variety Great Scot, does not depend on a capacity to 
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keep the invader out, but is mainly or wholly due to some 
physiological characteristic of the cells which render them 
unsuitable for the further development of the parasite. In the 
present state of knowledge it is hardly profitable to speculate 
on the nature of this characteristic. 


The cultivation of the true Mitcham peppermint in France 
is, according to Dr. J. Ripert, writing in the official agricultural 
bulletin for May 1, 1926, an exceedingly 
French«Mitchain profitable undertaking. The increased 
Peppermint Oil demand for this essential oil in France, 
due very largely to the reduction in the 
quantity exported by America, leads Dr. Ripert to the 
conclusion that the French grower need not anticipate a lack 
of outlet for liis crop. The cultivation practised in France 
is on similar lines to that of English growers, save that more 
attention has been devoted to the study of the action of 
fertilisers, and with remarkable results. Bearing on this 
question the following table, quoted from Dr. Ripert's report, 
will be of interest to English growers. 

’^"lELD OF Citor AND OlL 

Weight of 

Manure green herb Oil yield 



in kilos 

per cent 

Stable manure plus potash, sulphate of ammonia 


and superphosphate .. 

Stable manure, potash, sulphate of ammonia, 

8,300 

2-6 

and chalk 

7,900 

2*7 

Stable manure only 

6,000 

2*6 

Stable manure, potash, superphosphate 

Stable manure, chalk, superphosphate, sulphate 

6,500 

2-6 

of ammonia 

7,600 

2-9 


It is clear, therefore, that this crop responds to applications 
of fertilisers, a fact not generally recognised by English 
growers. Further, it has been found that a dressing of nitrate 
of soda towards the end of May speeds up the opening of the 
leaf. Some interesting figures are given concerning a cultivation 
at Sulpice-sur-Leze. The total cost of cultivation is given as 
866 francs per hectare (roughly 2^ acres), and the returns, 
on a yield of 11,000 kilos of herb per hectare, as 4,400 francs, 
showing a net profit of 3,644 francs per hectare. Variations 
in the yield of oil, so familiar to English growers, are frequently 
met with in lYance. Also, not all the oil produced in French 
centres possesses the true Mitcham aroma, a quality which 
makes the English product the finest in the world. On the 
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whole Dr. Ripert’s report is a valuable contribution to the 
knowledge of this essential oil crop. English growers would 
do well to experiment with fertilisers on the lines indicated 
above. It has been known for some time that yields of oil 
show a higher average in France than in this country, where 
a yield of 2*6 per cent, would be regarded as maximum. In 
France, yields as high as 6*5 per cent, have been recorded. 

l|e 9|: 

Several descriptions of agricultural produce were dearer 
in August than in the previous month, but as the advances 
were practically neutralised by other 

The Agricultural commodities tecoming cheaper, the general 
Index Number level of the prices of agricultural produce 
was only 1 point higher than in July, 
being 49 per cent, above August, 1911-13. In August, 1925, 
the index figure was 54 per cent, above pre-war, or 5 points 
higher than for the month under review. 

In the following table are shown the percentage increases as 
compared with pre-war prices each month since January, 
1921 


Percentage Increase compared with the 
average of the corresponding month in 
191M3 


Month 


1921 

1922 

1923 

1924 

1925 

1926 

January 


180 

71 

67 

60 

71 

58 

February 


164 

75 

63 

61 

69 

53 

March .. 


146 

73 

59 

57 

66 

49 

April 


145 

66 

54 

53 

59 

52 

May .. 


.. 115 

69 

54 

57 

57 

50 

June .. 


105 

64 

49 

56 

53 

48 

July .. 


103 

67 

50 

53 

49 

48 

August 


122 

68 

52 

57 

54 

49 

September 


113 

59 

52 

61 

55 

— 

October 


82 

61 

50 

66 

53 

— 

November 


74 

63 

61 

66 

54 

— 

December 


71 

61 

55 

65 

54 

— 


Live Stock 

Fat cattle continued to decline in value and were Is. 6d. per 
live cwt. cheaper than in July, but as this reduction was 
relatively less than in the base years, the index number rose 
3 points to 43 per cent, higher than in August, 1911-13. A 
reduction of ^d. per lb. on the month was recorded for fat sheep, 
and the index number in consequence fell from 59 to 52 per 
cent, above pre-war level. Fat pigs, on the other hand, were 
2d. to 3d. per 14 lb. stone dearer, but as the increase was 
proportionately less than that shown in the basic period the 
index number for baconers records a drop of 4 points and that of 
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porkers 1 point, as compared with the July indices. Both fat 
cattle and sheep realised lower prices than in August, 1925, the 
former being 3s. 9d. per live cwt. and the latter ifd. per lb. 
cheaper, but fat pigs were about 2s. per 14 lb. stone dearer than 
a year ago. Fat pigs averaged about 81 per cent, above pre-war 
price and were still relatively the dearest of any class of agricul¬ 
tural produce. Average prices of dairy cattle were 3s. per head 
higher than in July, but the index number was 1 point lower at 
37 per cent, above pre-war. Store sheep averaged 6s. 8d. per 
head less than in the previous month, and the index number 
fell sharply from 82 to 63 per cent, above the base years. 
Demand for store pigs was maintained, and with no alteration 
in price the index figure was unchanged at 139 per cent, above 
pre-war. Dairy cows and store cattle were both cheaper than 
in August, 1925, while store sheep sold at much lower prices, 
but store pigs were considerably dearer, the latter making 
about 18s. 6d. per head more than a year ago. 

Grain 

Wheat declined sharply in price during the latter part 
of August, owing to some new crop being on offer, and averaged 
6d. per cwt. less than in July, the index number dropping from 
73 to 69 per cent, above pre-war. Oats were lOd. per cwt. 
cheaper on the month, but as this reduction was relatively the 
same as that in the base years the index figure was unchanged 
at an increase of 33 per cent, above 1911-13. Some malting 
samples of this season’s barley were marketed during August, 
and this caused the average price of barley to advance sharply, 
as previously only feeding barley of the 1925 crop was on offer. 
The average increased by 2s. 9d. per cwt. on the month, and as 
prices were practically unchanged as between July and August 
in 1911-13, the index number rose 35 points to 52 per cent, 
above pre-war. As compared with August, 1925, wheat was 
Is. 9d. per cwt. dearer, but both barley and oats realised less 
money, the former being 9d. and the latter 8d. per cwt. cheaper. 

Dairy and Poultry Produce 

Milk was again 60 per cent, dearer than in August, 1911-13, 
the contract price for supplies delivered to certain large towns 
being unaltered at Is. per gallon. The rise in the price of butter 
was continued, but as the increase of IJd. per lb. was in exact 
proportion to that of the base years, the index number was 
unchanged at 56 per cent, above pre-war. Cheese was over £1 
per cwt. cheaper on the month, and the index figure declined 
35 points. Butter was 2Jd. per lb. and cheese £1 4s. per cwt. 
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cheaper than in August, 1926. The seasonal advance in egg 
prices continued, and, as this increase which amounted to 
4d. per dozen was relatively much greater than in pre-war 
years, the index figure rose sharply from 33 to 49 per cent, above 
the basic period, but even so, eggs were still 2d. per dozen 
cheaper than a year earlier. 

Other Commodities 

Potatoes have been in ample supply, and with a slow trade 
prices have declined throughout August, the average rate being 
£2 6s. per ton less than in July, and as this reduction was 
relatively greater than in 1911-13 the index figure shows a drop 
of 10 points. The increase over pre-war was 11 per cent, as 
compared with 67 per cent, in August, 1925. Hay prices were 
steady and were 11 per cent, higher than in 1911-13. 

Both cabbages and cauliflowers were considerably cheaper 
than in July, the former making 27 and the latter 11 per cent, 
more than in the base years. Apples realised 84 per cent, above 
pre-war price, but plums, of which there is a good crop, were 
comparatively cheap at 24 per cent, above. As previously 
mentioned, vegetables and fruit are no longer taken into account 
in the calculation of the monthly general index number. 

Index numbers of different commodities during recent 
months and in August, 1924 and 1926, are shown below :— 


Percentage Increase as compared with the Average 
Prices ruling in the corresponding months of 
1911.13 


Commodity 

1924 

1925 

1926 

Aug. 

Aug. 

May 

J UliG 

J uly 

Aug. 

Wheat 


59 

47 

67 

71 

73 

69 

Barley 


75 

62 

22 

21 

17 

52 

Oats 


38 

43 

30 

31 

33 

33 

Fat cattle 


56 

54 

43 

40 

40 

43 

Fat sheep 


100 

76 

67 

66 

59 

52 

Bacon pigs 


33 

62 

88 

87 

83 

79 

Pork pigs .. 


35 

56 

90 

90 

84 

83 

Dairy cows 


57 

50 

36 

38 

38 

37 

Store cattle 


48 

39 1 

29 

28 

33 

33 

Store sheep 


129 

91 

56 

71 

82 

, 63 

Store pigs 


29 

67 

122 

134 

139 

,139 

Eggs 


63 

67 

38 

26 

33 

49 

Poultry 


66 

58 

61 

70 

62 

, 55 

Milk 


58 

62 

60 

60 

1 60 

60 

Butter 


67 

73 

52 

54 

1 56 

56 

Cheese 


66 

78 

83 

80 

! 78 

43 

Potatoes .. 


1 72 

67 

15 

-6* 1 

21 

11 

Hay 


3 

3 1 

9 

9 ; 

8 ' 

11 


* Decrease. 
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During the forthcoming winter it will be possible for Mr. 
H. V. Gamer, M.A., the Guide Demonstrator of the Rothamsted 
Experimental Station, and other members 
Lectures on the of the staff, to give a few lectures to 

Rothamsted chambers of agriculture and horticulture, 

Experiments farmers’ clubs, farm workers’ associa¬ 
tions, agricultural societies, etc., on the 
Rothamsted Experiments. Titles of lectures and the names of 
the lecturers are given under. Only one subject can be dealt 
with in a single lecture. Any such associations wishing to 
avail themselves of the services of the lecturers named should 
communicate witli the Secrt^tary, Rothamsted Experimental 
Station, Harpenden, Herts, indicating which subject or 
subjects would be of most interest to their members, and the 
most suitable dates for the lecture. Every endeavour will be 
made to meet the convenience of associations in the matter of 
dates, but as much notice as possible beforehand is requested. 
No fee will be charged for a lecturer’s services, but associations 
will be expected to defray the travelling and hotel expenses of 
any lecturer engaged by them ; also to make any arrangements 
for the lecture that may be necessary. 

LECTUiiES BY Mr. H. V. Garner, M.A,, B.Sc., Guide Demonstrator 
For Farmers Lecturer 

(J) Artificial Fertilisers and Their Use in Practice. 

(2) The Management of Farmyard Manure. 

(3) The Use of Lime in Agriculture. 

(4) Kocont Work on the Manuring of Potatoes. 

(5) The Use of Feitilisers on Sugar Beet. 

(0) Some Points in Manuring a Rotation of Crops. 

(7) Manuring as a Factor in Grass Land Improvement. 

Fi)>' StuiJonts' Societies and oth^r Bodies 

(5) The Rothamsted Field Expenments, 1843*1926. 

t9) Recent Additions to the List of Artificial Manures. 

(10) 'J'ho Raw Materials of the Fertiliser Industry. 

Lectures by Mr. C. Heigham, M.A., Farm Director 

(1) The Growing of Sugar Beet. 

(2) The Growing of Lu(5erne. 

(3) Fallow and Fodder Crops. 

(4) Malting Barley. 

(6) The Common Cereal Crops. 

(6) Arable Cultivation—the Use and Development of the Hoe. 

(7) The Cultivation and Feeding of Grass Land: (a) for Hay, (b) 

for Grazing. 

(8) The Balance of the Farm. 

Other Lectures and Lecturers 
Soil Micro-Organisms (Bacteria^ Protozoa, etc,) 

(1) Lucerne Inoculation. Mr. H. G. Thornton, B.A, 

(2) Life in the Soil. \ 

(3) Biological Aspects of Partial [ Mr. D. W* Cutler^ M^A. 

Sterilisation. j 
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Agricultural Botany 

Weeds of Arable and Greiss Land. Dr. Winifred E. Brenchley, 

F.L.S. 

Agricultural Chemistry 

(1) Green Manuring ; Its Place in Mr. H. J. Page, B.Sc. 

British Agriculture. 

(2) Tlie Principles of Manuring. . 

(3) The (yheinistry of Crop Pro¬ 

duction. 

(4) Humus : Its Value in the Soil Mr. H. J. Page, B.Sc. 

and How to Keep Up Its^Mr. R. G. Warren, B.Sc. 
Supply. I Mr. H. J. G. Hines, B.Sc. 

(5) Basic Slag and Mineral Phos-1 

jihatos : Tlieir Value iiiAgri-j 
culture. ' 


Soil Physics 

(J)Tho Principles of Soil Cultiva-\ 

tion. j Dr. B. A. Keen, F.Inst,P. 

(2) Soil Moisture and Temperature, >Dr. W. B. Haines, F.lnst.P. 

and Their Control. j Dr. E. M. Crowther, A.Inst.P. 

(3) Liming and Chalking of Soils. ' 


Insecticides and- Fungicides 

(1) Control of Wart Disease of 

Potatoes. 

(2) Jnsecticidos and Fungicides 

Entomology 

(1) Insect Posts. 

(2) Horticultural, Market Garden. 

and Orchard Posts. 

(3) Bfc^o Keeping. 


Mr. W. A. Roach, B.Sc. 

(Mr. F. Tattersfield, B.Sc. 
\Mr. C. T. Gimingharn, F.I.C. 


Dr. A. D. Irnms, M.A. 

Dr. J. Davidson, F.L.S. 

Mr. D. M. T. Morland, M.A. 


Mycology \ 

(1) Potato Diseases (Wart, Virus,) 

etc.) 

(2) Plant Diseases : Their Causes >Dr. W. B. Brierloy, F.L.S. 

and Control, 1 

(3) Soil Fungi and Plant Growth. I 

(4) Pungus Pcst-s of Crops. / 


sK »k * *i« ♦ 

United Dairies Scholarships. —The second annual award of 
scholai’shi]^s from the United Dairies Scholarshix> Fund has just boon 
announced. The scholarships are open to tho sons and daughters of 
farmers and small-holders in Somerset, Cornwall, Devon, and Dorset, 
and are tenable at Reading University, tho Somerset I'arrn Institute, 
Cannington, Bridgwater, and the Seale Hayne Agricultural College, 
Newton Abbot, Devon. 

The successful candidates for this year are as follows : 

Two years’ course at Reading University : W. J. Brirnacombe, 
T. A. Gmen, (4. G. Gregory, Miss G. E. Roberts, J. Tucker, and Miss 
E. Waters. 

Two years’ course at Seale Hayne Agricultural College : J. H. Cock. 

One year’s course at the Somerset Farm Institute, Cannington : 
L. E. G. H. Elliott, Miss M. Knott, and Miss I. A. Ware. 

The Fimd, amounting to £30,000, which was created in 1924 by 
United Dailies, Ltd., for the purpose of promoting and encouraging; 
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Foot-and-Moitth Disease. 
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practical and scientific edtication in dairying and dairy farming, also 
provides for one or more Travelling and Research Scholarships to enable 
advanced students to study these subjects at home or abroad. 

The terms and conditions of both ordinary and research scholar¬ 
ships for next year will be issued in the spring. 


Foot-and-Mouth Disease. —Since the issue of the September 
Journal there have been four fresh centres of disease, two of which 
have necessitated the imposition of restrictions to areas lying beyond 
the radius of 16 miles from the original disease centres. 

In respect of the two areas subject to restrictions when last month’s 
note was published further outbreaks occurred in Somerset on August 
20, 26, 26, and 28, since when there has been no development. In the 
Lanark area, disease occurred at Carstairs on August 31, after an 
interval of 14 days, and subsequent cases have been confirmed at 
Kirkmuirhill on September 8 and 16. 

On August 29 disease was foimd to exist on eight separate premises 
in the vicinity of Colwyn Bay, Denbighshire, and 16 further 
outbreaks have subsequently occurred, all in the same infected area. 

The most disturbing outbreak w^as that at Battlefield, Shrewsbury, 
on September 9. Stock from the premises had been exposed in Shrews¬ 
bury Market on September 7, and on September 10, disease was found 
to exist in the abattoir at Liverpool, in one of the fat pigs sold from the 
infected premises. 

There was therefore a grave possibility of the spread of infection 
through Shrewsbury Market. From the information available it 
appeared that animals had been moved from that market into the 
(jounties of Salop, Stafford, Montgomery, Denbigh, Flint, Cheshiro, 
Lancashire, and Warwickshire. It was not certain at that time whether 
any animals had been sent to Herefordshire, Worcestershire, or Radnor¬ 
shire, but as several private sales of animals sold at Shrewsbury 
Market had since taken place it was decided by the Ministry to apply 
Infected Area Restrictions to all the counti(^s above-mentioned, in¬ 
cluding Hereford, Worcester and Radnor for the time being, until 
further infoiTnation became available that any of these counties were 
not involved, or until the exj)iration of a period of 14 days had 
lapsed from the date of Shrewsbury Market. An Order was accordingly 
made on the 10th instant. 

When it was definitely ascertained that no animals from Shrewsbury 
Market of September 7 went into Herefordshire or Raflnorshire, or into 
the southern parts of Warwickshire and Worcestershire, an Order 
was made on September 14 releasing Hereford, Radnor, and the southern 
parts of Warwickshire and Worcestershire. 

No furtlier outbreak having occurred in the Midlands area, the 
restrictions wore removed as from September 22. 

The other outbreak involving special action was that at Stanford, 
Hythe, on the 15th instant, in which case Ashford Market was involved. 
A subsequent outbreak at Benenden on the following day was definitely 
connected with the initial case, and, in view of the distribution of 
stock from that market, restrictions were imposed on the remainder 
of Kent and on parts of East Sussex on September 16. 

These outbreaks bring the total for the year to 171, involving 
24 counties and the slaughter of 4,793 cattle, 10,799 sheep, 
1^380 pigs, and seven goats. 
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Enforcement of Minimum Rates of Wages. —^During the month 
ending September 16, legal proceedings were instituted against ten 
employers for failure to pay the minimum and overtime rate of wages 
fixed by the Orders of the Agricultural Wages Board, for workers in 


agriculture. 

Particulars of the 

cases 

are as follows 












Arrears 










of 

wages 

No. of 

County 

Court 

Fines 


Costs 

ordered workers 









to bo 

con¬ 









paid 

cerned 



£ 

s. 

d. 

£ 

s. 

d. 

£ 

s. d. 


Somerset.. 

Glastonbury 


— 


0 

4 

0 

9 

17 6 

1 

»» • • 

1. 

3 

0 

0 

6 

16 

0 

11 

14 0 

6 

>» • • 

»» • • 


— 


0 

4 

0 

14 

19 6 

1 

>1 • • 

Shepton Mallet 

0 

10 

0 

0 

6 

0 

9 

11 9 

1 

»» • • 


2 

0 

0 

1 

0 

0 

14 

1 0 

4 

Suffolk .. 

Saxmmidham .. 


— 


0 

6 

0 

6 

0 0 

1 

Hereford .. 

Leominster 

2 

2 

0 

0 

2 

6 

20 

18 0 

1 

Dorset 

Ceme Abbas . . 

0 

8 

0 

0 

3 

0 

1 

16 8 

2 

Hereford .. 

Hereford City .. 

12 

0 

0 

0 

7 

6 

45 

5 4 

7 

Glamorgan 

Bridgend 

1 

0 

0 


-- 


16 

10 0 

1 

X 


In regard to the proceedings at Saxmundham summonses were 
issued in respect of four workers. In one case the charge was dismissed 
under the Probation of Offenders Act and the arrears of wages as 
indicated were ordered to be paid. In another case the summons was 
dismissed and an appeal is ponding, and as the remaining cases involved 
a similar j)oint they were adjourned, sine die. 

Proceedings were also instituted against an employer at Axminster 
(Devon) under Section 9 (3a) (hindering an officer in the exercise of 
his duties) and Section 9 (3b) (refusal to give information) of the 
Agricultural Wages (Regulation) Act, 1924. The defendant was fined 
£3 in respect of each charge. 


Leaflets Issued by the Ministry. —Since the date of the list given in 
the April issue of the Journal, p. 91, the following leaflets have been 
issued :— 

Rewritten :— 

No. 69, Improvement of Land Acts (England and Wales). 

No. 77. Finger-and-Toe Disease. 

No. 262. Pruning of Stone Fruit Trees. 

No. 328. The Smuts of Barley and of Oats. 

Revised :— 

No. 96. Ringworm in Cattle. 

No. 131. Apple and Pear Scab. 

No. 146. The Value of Records of the Milk Yield of Cows. 

No. 229. The Breeding and Rearing of Turkeys. 

No. 233. Actinomycosis or Hard Tongue in Cattle. 

No. 276. Commercial Mushroom Cultivation. 

No. 388. The Feeding of Dairy Cows. 

Am&nded :— 

No. 7. The Wheat Bulb Fly. 

No. 29. Swine Fever. 

No. 101. Prevention of White Scour in Calves. 
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NOTICES OF BOOKS 

Rothamsted Conferenees. (London: Ernest Bonn, Ltd. Price Is.6d. 

each net.) 

During the last 12 months, conferences on present-day problems 
in crop production, which are of interest to faimers no less than to 
agricultural advisory and research workers, have been held at the 
Kothamsted Experimental Station, and others will be arranged from 
time to time. Papers dealing with various aspects of the subject under 
discussion are read by well-known experts and are followed by a general 
discussion. Summaries of the proceedings have appeared after each 
conference in the Ministry’s Journal, and it is now possible to obtain 
in pamphlet form full reports of some of the more«ecent conferences, 
those which have already appeai*ed being: I, The Growing of 
Lucerne,” and II, ” The Culture and Manuring of Fodder Crops.” 

The Social and Economic History of the Roman Empire. By M. 

Rostovtzeff. (Oxford : at the Clarendon Press, 1926. Royal 8vo., 
pp. xxvi 096, with sixty illustrations in half-tone. Price 
46s. net.) 

A Roman history is not a book which would ordinarily be noticed 
liere. But any work dealing with social and economic history should 
have some interest for the student of agricultural development. From 
a social and economic point of view such a reader will find much to 
interest him in Prof. Rostovtzoff’s pages. The technical side of 
agriculture, though not falling directly within the scope of the book, 
is well represented in the plates with which the book is illustrated. 
More than a third of the figures shown in the first forty-eight plates 
are concerned with agricultural subjects. The value of the work is 
immensely enhanced by the wealth of references contained in the 
notes, which constitute considei*ably more than a quarter of the book. 
The reader who wishes to follow up any line of inquiry, whether 
suggested by text or plates, will find in these notes all manner of help 
and direction. The book is a model of exhaustive and judicious 
dooimiontation. 

It may be mentioned that the earlier periods of Roman history 
have boon presented from the same aspects in Prof. Tenney Frank’s 
stimxilating Economic History of Rome to the End of the Republic 
(Baltimore : Johns Hopkins Press, 1920), while for Greece Prof. Glotz’s 
he Travail dam la Or^ce ancienne (Paris ; 1920 ; translated under 
the title of Ancient Greece at Work. London : Kegan Paul, 1926) 
may be consulted. 

Rothamsted Experimental Station Library. Catalogues of the Printed 
Books on Agriculture published between 1471 and 1840, with 
Notes on the Authors by Mary S. Aslin. 

This catalogue of some 1,600 books is arranged according to two 
systems: an author catalogue in alphabetical order, and a chrono¬ 
logical list subdivided according to countries. It will prove very 
useful not only to those using the Rothamsted Library, but to many 
interested in the history of agriculture. The English historical section 
(which includes translations into English) contains various errors 
which ought to be corrected if a reprint be required, the historical 
facts being of importance. For example, Strabo lived well into the 
Christian era, and his work on geography was not written, as suggested, 
c. 68 B.c.; if it had been, he could not have had knowledge of Caesar’s 
expeditions to Britain. | Birch’s Gartularium Saxonicum does not give 
” general descriptions of the districts to which the charters relate ” ; 
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and Piers Plovmum was not “ finished in 1369.’* Such errors may not 
matter greatly to the agricultural historian, who is not likely to read 
Strabo or Piers Plowman for the information they give; nor, if he 
possesses the equipment to deal with Saxon charters, will he in any 
way be misled by the note on the Gartularium Saxonicum* Further, 
the author is sometimes at fault when dealing with more modem 
books. The dates given for the career and publications of Charles 
Varley or Varlo are widely inconsistent: for a man whose career is 
conjecturally placed between the years 1762 and 1796 could hardly 
return to England in 1760 after a farming career in Ireland and publish 
the third edition of one of his books in 1722 ! Obviously there has 
been at least very indifferent proof-reading in a technical publication 
where acciuacy is the first essential. Again, an anonymous Treatise 
of Wool and Cattd (1677) is attributed to Roger L’Estrange, whereas 
the title page shows clearly that he was the licenser of the pj int. 

The lack of accuracy does not inspire confidence, but on general 
grounds the publication is very welcome: it is well produced, there 
are a number of interesting reproductions, and it is bound to be 
extensively consulted because of the great amount of valuable retorence 
work Miss Aslin has accomplished. 

Guide to Current Official Statistics, Volume 4, 1925. (H.M. Stationery 
Office. Price Is. net.) 

The fourth volume of the Guide to Current Official Statisticsy prepared 
by the Permanent Consultative Committee on Official Statistics, 
continues the series of annual surveys of the statistics contained in 
Government publications, and deals with all those issued in 1926 and 
with a selection of those issued in 1926. It may bo remarked that 
the secoiwl volume of this series included an appendix covering the 
more important publications issued since 1900. The aim of the Guide 
is not only to place the inquirer in touch with tlie volumes bearing 
generally on his subject (usually the sole function of the ordinary 
typo of subject index), but more particularly to inform him which, 
if any, of these volumes contain statistical information analysed in 
the manner he desires. These objects are secured by a systematically- 
planned subject index, from which rcforen(;os are made by means of 
serial numbers to the various volumes included in a list of publications. 
The introduction to the Guide explains, with suitable examples, the 
method of using it, whilst the novel system of cross-references, desciibed 
in paragraph 6, insmos that the whole of the published material on 
any given subject can be traced with certainty, often a matter of 
considerable difficulty with the usual form of index. Thus, for example, 
a student of coalmining can in a few minutes be made aware of all 
the officially published statistics bearing on the industry. 

Cambridge University Agricultural Society’s Magazine, 1926. 

(Obtainable from the Editor, School of Agriculture, Cambridge. 

Price 2s. 9d. post free.) 

Among a number of interesting articles in this “ Annual,” that on 
“ An Acre of Com,” by Mr. F. L. Engledow, will attract attention for 
its breezy description of an experiment in estimating the yield of a 
field of wheat. “ The Food Supply during the War ” summarises a 
paper which Sir Thomas Middleton read to the Society last November, 
and shows how the Government’s agricultural policy had to be varied 
to meet sudden emergencies arising in consequence of submarine war¬ 
fare and money shortage, “with results that led many farmers to 
declare that the Government did not know what it did want.” Dr. F. 
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H. A. Marshall details in “ Fecundity in Farm Animals some 
interesting deductions from recent investigations in animal breeding. 
Dr. E. S. Beaven contributes ** Some Observations on Barley,” in the 
course of which he asserts that average farm results might be more 
largely drawn upon for useful information on the productivity of 
different races of plants ; Mr. Arthur Amos writes about “ The 
University Farm/’ and Mr. W. R. Peel upon “ Arable Dairy Farming.” 
As a digression from these serious questions, the magazine exhibits a 
strongly humorous side, of which a mock interview with Professor 
Sir Bouldleigh Bluffin, on the merits of his Yeoman XXXIII, is an 
excellent example. This nom-de^plume will hardly conceal from readers 
of this Journal the identity of the distinguished personality at 
Cambridge who generously countenances this witticism, even if it 
were not revealed in the accompanying photograph of the ” Professor ” 
holding a colossal ear of the supposed new wheat, the grains of which 
are so large that when baked, after steeping and the insertion of yeast, 
they form loaves in themselves I 

A Practical Handbook on Rat Destruction. By C. Leopold Claremont, 
B.Sc., F.I.C. (London : John Hart, 180 pp., price 3s. 6d.) 

This is essentially a book for officers under the Rats and Mice 
(Destruction) Act, 1919, and gives in succinct style all that is requisite 
to administer the afore-mentioned Act. The author has had many 
years’ practical experience in exterminating rats and mice, and the 
book is a work of a practical nature. Its handy size permits of its 
being easily carried in the pocket; thus it can be consulted while 
actually cariying out the duties of a rat officer. 


ADDITIONS TO LIBRARY 

Field Crops 

The Culture and Manuring of Fodder Crops, —Being the report of a 
conference held at Rothamsted on March 30, 1926, under the 
chairmanship of the Right Hon. Lord Bledialoe, K.B.E, With contri¬ 
butions by Sir John RuaseUt W, A. C, Carr, J. C. Brown, C. Heigham, 
etc., etc, (40 pp.) London: Ernest Benn, Ltd., 1926, Is. 6d. [63.33; 
63.33-16; 63.332.] 

Washington Agricultural Experiment Station. —Bullotin No. 198 :—^Rota¬ 
tion and Hogging Off Experiments with Field Peas. (21 pp.). 
Pullman, 1926. [63.32; 63.64.043.] 

Hortioulturo and Fruit 

OaU, A. S. —^The Principles and Practice of Horticulture. (240 pp.) 

London : University Tutorial Press, 1926. Ss. 6d. [63.51; 63.41.] 
Dallimore, W. —The Pruning of Trees and Shrubs. Being a description 
of the Methods Practised in the Royal Botanic Gardens, Kew, (92 pp. 
+ 8 pi.) London: Dulau, 1926, 48. 6d. [63.624-195.] 

U.S. Department of Agriculture. —Farmers* Bullotin No. 1471 :—Canning 
Fruits and Vegetables at Home. (22 pp.) Washington, 1926. [664.84 ; 
664.85.] 

Pennsylvania Agricultural Experiment Station. —Bulletin No. 191;— 
Construction and Manc^ement of the Bank Storage Cellar (for Fruit 
and Vegetables.) Supplement to Bulletin No. 191 ;—^Plans and 
Specifications of Above-groimd Air-cooled Apple Storage House. 
(32 pp.) Centre County, 1926. [69; 63.41-198; 63.51-198.] 
Imperteu Economic Committee, —Report on the Marketing and Preparing 
tor Market of Foodstuffs Produced in the Overseas Parts of the 
Empire., Third Report :—Fruit. [Cmd. 2668.] (274 pp.) London : 
H.M. Stationery Office, 1926, 4 b. 6d. [63.41:38.] 
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California Agricultural Experiment Station. —Bulletin No. 398 :—Orchard 
Heating in California, (69 pp.) Berkeley, 1925. [63.21 ; 63.42.] 

Plant Pests and Diseases 

Wye South-Eastern Agricultural College {Advisory and Research Dept .)— 
Bulletin No. 4 :—The American Grey Squirrel {Neosciurus carolinensis 
Gmelin) in Kent, Sussex, and Surrey. By F. V. Theobald. (16 pp.+ 
3 maps.) Wye, 1926. Is. [63.269.] 

Theobald, F. V. —The Plant Lice or Aphidae of Great Britain, Vol. I 
(372 pp.) Ashford and London : Headley Bros., 1926. [63.27; 69.67.] 
U.S. Department of Agriculture. —^Farmers’ Bulletin No. 1461 :—The 
Common Cabbage Worm {Pieris rapes L.) and Its Control. (14 pp.) 
Washington, 1926. [63.27.] 

Washington Agricultural Experiment Bulletin No. 199:— 

Poisoned Baits for Strawberry Root Weevils {Brachyrhinus sulcatus 
and B. ovatus). (22 pp.) Pullman, 1926. [63.27.] 

Cunningham, Q. H .—Fungus Diseases of Fruit-Trees in New Zealand 
and Their Remedial Treatment. (414 pp.) Auckland, N.Z. : New 
Zealand Fruitgrowers’ Federation & Brett Publishing Co., 1925. 
[63.24-41]. 

Pennsylvania Agricultural Experhnent -Bulletin No. 190:— 

Comparison of Materials Used in Spraying and Dusting for Apple 
Scab {Venturia 'tyicequalis) Control in Pennsylvania. (20 pp.) Centre 
County, 1926. 163.24.] 

U.S. Department of Agriculture. —Farmers’ Bulletin No. 1479 :—Apple 
Blotch {Phyllosticta soUfaria). (11 pp.) Washington, 1926. [63.24.] 
U.S. Department of Agriculture. —Dept. Bulletin No. 1364 :—Effects on 
Honey Bees of Spraying Fruit Trees with Arsonicals. (32 pp.), 
Washington, 1926. [63.295 ; 03.81.09.] 

Dairy Farming 

Yapp, W. W., and Nevens, W. B. —Dairy Cattle : Selection, Feeding, 
and Management. (395 ijj).) New York: J. Wiley; London: 
Chapman & Hall, 1926. 11s. [63.711.] 

Glasgow, West of Scotland Agricultural College. —Bulletin No. 106 :— 
Feeding the Dairy Cow. By A. C. M'Cawllish. (100 pp.) Glasgow, 
1926. [63.711.] 

Boutflour, R, —Management and Rationing of Dairy Cows. (16 pp.) 
[Reprint from Journal British Dairy Farmers’ Association, Vol. 37 
(1925).] London : British Dairy Farmers* Association, 1925. 6d. 

, [63.711.] 

Wye, South-Easter?! Agricultural College. —Dept, of Economics: — 
Investigation into Farming Costs of Production and Financial Results 
Report No. 1 :—Milk Production Costs and Financial Results, 1923-24 
and 1924-26. By James Wyllie. (35 pp.) Wye, 1926. Is. [63.714.] 

Veterinary Science 

Glasgow, West of Scotland Agricultural College. —Bulletin No. 107: — 
Contagious Mammitis in Cows. By A. C. M'Candlish. (18 pp.) 
Glasgow, 1926. [619.2.] 

Leeds University and the Yorkshire Council for Agricultural Education .— 
Bulletin No. 146;—Eradication of Tuberculosis from a Herd of 
Cattle. A description of the measures adopted at the Manor Farm, 
Garforth, for the eradication of tuberculosis from the herd. By 
H. G. Bowes. (16 pp.) Leeds, 1926. [619.2 ; 63.711.] 

Keevil, J. J. —Ca.se for World War on Foot-and-Mouth Disease. (24 pp.) 
London: Sirrqjkin, Marshall, Hamilton, Kent & Co., 1926. Is. 
[619.2.] 

U.S. Department of Agriculture.--Dopt. Bulletin No. 1369:—3’he 
Cattle Grubs or Ox Warbles : Their Biologies and Suggestions for 
Control. (120 pp.) Washington, 1926. [619.2.] 

New Jersey Agricultural Experiment Station. Bulletin No. 425:— 
Bacillary White Diarrhoea Control in New Jersey, 1924-26. (22 pp.) 
New Brunswick, 1926. [619.6.] 
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Poultry 

Toovey, T, W, —Conunercial Poultry Farming, A Description of the 
Evolutionary Progress of the King’s Langley Poultry Farm and 
its Management. 4th Edn. (151 pp. -f- 15 pi.) London : Crosby 
Loekwood, 1926. 6s. [63.65. J 

Department of Scientific and Industrial Research. —Tho Storage of Eggs. 
By T. Moran and J, Fiqui [Food Investigation Board Special Report 
No. 26.] (88 pp.4-9 pi.) London: H.M. Stationery Office, 1926. 
Is. 3d. [63.742.] 

U.S. Department of Agriculture. —Dept. Bulletin No. 1385 :—The Poultry 
and Egg Industry in Europe. (61 pp.) Washington, 1926. [63.65 (4).] 
Cork University. —Agricultural Bulletin No. 2 ;—A Statistical Analysis 
of Irish Egg Production, Prices, and I’rode. By *7. Busteed. (62 pp.) 
Cork: University Press; London: Longmans Green, 1926. Is. 
[63.65 (415).] 

Union of South Africa Egg Export Commission. —Report of Egg Export 
Commission of Investigation. (48 pp. foolscap.) (^apo Town : Govern¬ 
ment Printers, 1926. [03.741.] 

New Mexico Agricultural Experiment Station. —Bulletin No. 147 ;— 
Artificial Incubation of Hen Eggs in New Mexico (24 pp.) State 
College, 1925. [63.651-041.] 

New Mexico Agricultural Experiment Station. —Bulletin No. 150 :— 
The Relative Feeding Value and Cost of Milk (Semi-solid Butf/errnilk) 
in Egg Production. (32 pp.) State College, 1925. [63.651-043.J 
Washington Agricultural Experiment Station. —Popular Bulletin No. 134:— 
Methods of Dimming Lights for Poultry Houses (31 j)p.) Pullman, 
1926. [63.65 ; 69 ; 537.) 

Agricultural Engineering 

Oxford University Institute of Agricultural Engineermg. —Bulletin No. 1 :—• 
A Report on tlio Use of Windmills for the Generation of Electricity. 
(63 pp. -f 6 pJ.) Oxford : Clarendon Press, 1926. 2s. 6d. [63.17 ; 
537.1 

Cronshaw, H. B .—Modem Drying Machinery. (159 pp.) London : 
Ernest Beiin, 1926. 6s. [6X17.] 

Economics 

University College of Wales. Aberystwyth. Agricultural Economics Dej)art- 
ment. —Bulletin No. 3 : —Welsh Studies in Agricultural Econoinica. 
By A. W. Ashby and J. Morgan Jones. 

I. Human Motives in Farming. 

II. The Social Origin of Welsh Famiers. 

III. The Place of Cereal Growing in Welsh Agriculture. 

IV. Capital and Equipment on Welsh Farms. 

(66 pp.) 1926. Is. [338.1 (429).] 

U.S. Federal Trade Co^nmisaion. —Report on Co-operation in Foreign 
Countries. (202 pp.) Washington, 1925. [334 (4) ; 332.71 (4).] 
Ministry of Agriculture and Fisheries. —Report on the Marketing of 
Potatoes in England and Wales. [Economic Series No. 9.] (107 pp. 
+ 6 charts + 9 pi.) London ; H.M. Stationery Office, 1926. Is. 6d. 
[63.612 : 38.] 

International Institute of Agriculture. Rome. —The Cotton Growing 
Countries, Present and Potential. Production, Trade, Consumption 
(xxxvi + 317 pp.) London : P. S. King, 1926. 128. 6d. [63.34113 ; 
38.] 

Jones. D. T.. Duncan. J, F.. Conacher, H. M.. and Scott. W. R .—Rural 
Scotland During the War. [Carnegie Endowment for International 
Peace. Economic and Social History of the World War, British 
Series.] (327 pp.) London ; Oxford University Press, 1926. 12s 6d. 
[63 (08) ; 331 (41) ; 326 (41).J 
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NOTES FOR THE MONTH 

The Empire Marketing Board, on the recommendation of 
the Imperial Economic Committee, has sanctioned a grant 
to the Ministry of Agriculture for the 
Improvement of purpose of carrying out further investiga- 
Meihods of Blarket- tions into the methods of marketing home- 
ing Agricultural grown agricultural produce and for 
Produce educating home producers as to the 
possibilities of improvement. It will be 
remembered that the Empire Marketing Board is charged with 
the duty of administering the annual grant of £1,000,000 
sanctioned by Parliament for the furtherance of the sale of 
Empire products (including home agricultural produce), and 
the grant which has now been made to the Ministry is the result 
of representations by the Minister as to the participation of 
home agriculture in the Empire Marketing Grant. The 
Ministry’s grant, which amounts to a sum not exceeding 
£40,000 per annum for five years, is intended to be specially 
devoted to the problem of improved marketing of British 
produce. The position is summed up in the following extract 
from the Memorandum submitted by the Minister to the 
Imperial Economic Committee :— 

“ There is a very urgent need for improving marketing 
methods in England and Wales, but there is no agree¬ 
ment among producers how this should be done. Obviously, 
if there were any simple solution which could be relied upon 
to give commercial results suited to the special conditions 
of this country, it would have been found long ago. The 
* conditions affecting the different commodities are, more¬ 
over, entirely different. In short, the problem taken as a 
whole is one of the greatest complexity. The first need, 
therefore, is full investigation of the conditions under 
which the different commodities are sold with a view to 
suggesting means by which improvements can be secured. 
The second stage is to secure such agreement among pro¬ 
ducers on these proposals as will induce them to adopt 
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them in practice. Thus the task on the one hand is 
economic or commercial research, and, on the other, 
publicity, propaganda, demonstration and experiment.’* 
The Imperial Economic Committee, in making their recom¬ 
mendation to the Empire Marketing Board, made the following 
observations :— 

“ In our First Report we have unanimously and em¬ 
phatically expressed the opinion that the home producer 
should enjoy the first place in the home market, and 
that any assistance which might be granted to the over¬ 
seas Empire producer should be designed to give him a 
jjrcference over his foreign competitor, but not at the 
expeiivse of the home agriculturist. We have consistently 
regarded the interests of the home and overseas agri¬ 
culturists as coiiiplementary, but there are certain 
difticulties in the way of an immediate advertising 
campaign aiim^d at assisting the home jH’oducer. With 
some notabUi exceptions, home agricultural produce is 
still inferior in regard to grading, packing, and presenta¬ 
tion to similar imported j)roduce. For an advertising 
campaign to be successful the highest standards of 
grading and packing are essential. 

“ We are finding in our investigations into the marketing 
of overseas dairy produce that the present unorganized 
marketing of the home output is an impediment to a 
publicity campaign on behalf of the whole Empire such as 
we should like to see inaugurated. We recognize that the 
relation of the home producer to the home market is 
such as does not lend itself very easily to organized 
marketing, and we, therefore, welcome the Minister’s 
scheme, on one hand for investigation into the prac¬ 
ticability of now methods of marketing, and on the other 
hand for propaganda with a view to the adoption of such 
methods. We also recognize that the benefits accruing 
from the expenditure proposed by the Minister will not 
enure solely to the home producer. The producer in the 
overseas pares of the Empire cannot fail to derive assist¬ 
ance in his marketing policj’ from further expert investiga¬ 
tion of market conditions in the United Kingdom, no 
matter in whose primary interest such investigation may be 
undertaken. 

“ We think that the action proposed should be con¬ 
ducted in such a form that the home farmer may 
appreciate that ho is partaking in an Empire effort.” 
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As suggested above, the problem of assisting home producers 
in the marketing of their produce is a very complicated one, and 
development must necessarily be slow. It will be possible in 
due course to make use of the grant for many purposes and in 
many directions, but for the moment the Ministry regards the 
exhaustive investigation of marketing methods as the first and 
primary step. 

Investigations of this type have been in progress for some time 
past and a number of reports have already been issued by the 
Ministry in the series known as the ‘‘Economic Reports.’** 
Two reports have been issued during the past month and are 
reviewed in this issue of the Journal. These deal with poultry 
and pigs. Other commodities d(?alt with earlier are eggs, wool 
and potatoes, while re 2 )orts have also been issued on various 
aspects of co-operation, and also on agricultural credit. It is 
hoped that it will be possible to issue very shortly a general 
survey of markets in England and Wales, while reports on 
fruit, milk and cereals are in preparation. 

Apart from the 8u})jects already in hand, there are a number 
of others which will be taken up at an early date, and these 
will include the marketing of cattle and sheep, butter and 
cheese, pork and bacon, and vegetables. These investigations 
involve a great amount of inquiry into trade conditions, 
as they have necessarily to cover the various stages of marketing 
from the point of production to the point of retail sale. A 
complete examination of existing practices is thus necessary 
before reliable reports can be issued, and it will, therefore, be 
some time before the whole series of agricultural products can 
be covered. 

The aim of these Reports is to give not only a descriptive 
account of English marketing methods, but, as far as possible, 
to make constructive suggestions as to directions in which the 
marketing of home produce can be improved. The suggestions 
arc made on the basis of the facts ascertained in the investiga¬ 
tion, but arc admittedly subject to further examination and 
testing in actual practice. They are in the strict sense of the 
word “ suggestions.” Many of them relate to such questions as 
the grading, packing, and general standardization of home 
produce in a way which will enable it to compete more 
successfully with imported goods. 

The next step following on the investigations is the demon¬ 
stration of such suggestions as lend themselves to treatment in 

* A complete list of those already published and of tliose in prepara¬ 
tion is given on page ix of the advertisements. 
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this way. For example, at the Show at Birmingham, from 
November 2 to 4, 1926, which is being held under the 
auspices of the Birmingham Agricultural Society and the 
Midland Federation of Fur and Feather Societies, a pre¬ 
liminary demonstration of methods of marketing poultry and 
eggs will be given. A full description of this demonstration 
will be given in the next issue of this Journal. It is hoped 
that it will be possible to give similar demonstrations next year 
at the principal agricultural shows, and these will probably 
deal not only with poultry and eggs, but also with other com¬ 
modities such as pigs, pork and bacon, fruit, wool, etc. These 
demonstrations, it may be noted, have to cover the whole process 
from the point of production to the final sale to the consumer. 
The producer is only one link in the chain, and the effective 
sale of his produce is dependent not only on his supplying 
the market with what is required, but also on its proper 
manipulation and distribution after it has left his hands. 

It is hoped by means of these demonstrations and by means of 
leaflets and other forms of publicity to bring the whole subject 
of the improved marketing of agricultural produce actively 
to the notice of the home producer, and to provide means 
whereby possibilities of improvement can be discussed and 
considered by those concerned. 

The above is merely intended as a preliminary indication of 
certain lines of work which it is proposed to undertake with 
the aid of the grant. 


An informative Report* on the marketing of poultry in 
England and Wales has recently been issued in the Ministry’s 
“ Economic Series,” containing suggestions 
Poultry Blarketing for the improved marketing of table 
poultry that merit the careful considera¬ 
tion of producers and distributors. 

In Part I, a “ Preliminary Survey,” the sources of supply, 
prices, and the general course of the trade are passed in review. 
Imports of live and dead poultry, which at present do not 
exceed 25 per cent, of the total supplies, are traced back to 
their countries of origin, and their seasonal nature is briefly 
indicated. 

* Report on the Marketing of Poultry in England and WaleSy ** Economic 
Series,” No. 11, Ministry of Agriculture and Fisheries. Obtainable 
from HM. Stationery Office, Adastral House, Eingsway, London, 
W.C. 2, or through any bookseller. Price 6d., post free 9d, 
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The object of Part II of the Report is to describe the processes 
involved in the preparation of poultry for market and to 
indicate lines of improvement. The conditioning ” of birds 
for market is distinguished from the more lengthy and often 
specialised process of fattening, and in both cases comparison 
is made with practices abroad. Systematic conditioning for 
varying periods before slaughter should play an increasingly 
important part in the future course of the industry. Brief 
but instructive notes on the subsequent processes of killing, 
plucking, roping, shaping, cooling, drawing and trussing 
describe the present procedure adopted in the trade. Careful 
study of the best methods of processing will do much to 
remove the anomaly that “ foreign poultry of inferior quality 
often makes as good a price on the English market as sui)erior 
home produce, solely on account of its better preparation, 
which includes efficient grading and packing.” 

The planning of a workable system of grading is described 
as “ the greatest problem before the British poultry industry ” ; 
in the light of this assertion, the comprehensive grading 
systems adopted in the domestie trade of the United States 
and Canada are examined in the Report, and a suggested 
scheme of classification and grading by weight and quality for 
live and dressed poultry, applicable to the home trade, is put 
forward. The Report states that this scheme has met with the 
approval of leading distributors, who realize that the present 
lack of uniform terminology, of a standard system of price 
quotation, and of well-defined quality distinctions that are 
accepted and understood generally, leads too frequently to a 
state of affairs on the wholesale markets that is little short of 
chaotic. Packaging and grading are correlative. Use of the 
strong, light, non-returnable types of packages of suitable 
standard sizes, recommended in the Report, should, therefore, 
be seriously considered. 

In Part III, which treats of assembling, it is urged that the 
function of country wholesaling, whether done by private 
traders or producers in co-operation, is a pivotal function in the 
marketing of home produce, particularly in the surplus-pro¬ 
ducing areas of England and Wales, and its importance is not 
realised here to the same extent as in the surplus-producing 
areas of the Continent and in America. It may be said to include 
the services of assembly, conditioning and fattening when 
necessary, killing and dressing, grading, packing and con¬ 
signing. The greater efficiency and economy of the large unit is 
readily seen at this stage of the marketing process. 
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Passing from the subject of transportation in Part IV, where 
the rail, road and postal systems are considered as alternative 
methods of dispatch, there follows, Part V, a description of 
the channels by which poultry is distributed among con¬ 
sumers. The advantages and limitations of direct sale to 
consumer and of producer-retailer marketing are seen in sharp 
relief in the poultry trade owing to the perishability of the 
product, while the uncertainty of consumer demand is said to 
result in a relatively higher proportion of home-produced 
poultry than of eggs being disposed of through the medium of 
the wholesale markets. 

Part VI discusses the potentialities of cold storage, especially 
in regard to supplies of “blackberry” chickens, cold-stored in 
the autumn for withdrawal in the spring. 

In the conclusion (Part VII), where stress is laid on the 
necessity for education in poultry marketing, the view is 
expressed that there is no inherent reason why the pro¬ 
duction of table poultry should not, in course of time, assume 
a position of far greater importance in the poultry industry of 
this country than is the case to-day—^but, as the Report clearly 
shows, the way lies through better marketing. 

Poultry keepers and all who handle home-produced table 
poultry should obtain a copy of this Report and read and 
master the array of facts and suggestions that it contains. With 
the aid of the grant recently made to the Ministry by the 
Empire Marketing Board, the Report is being issued at the 
nominal price of Od. in order to ensure a wide circulation. 
Arrangements have also been made for copies of the Report 
on the Marketing of Eggs in England ami Wales (“Economic 
Series,” No. 10) to be sold at 6d. net in future. These two 
Reports represent the most comprehensive review of the 
marketing of poultry products that has yet been published. 
No producer can afford to be without them. 

A Report of considerable interest to pig breeders and 
pig feeders is that on the marketing of pigs which has 
juvst been issued in the Ministry’s 
Marketing of Pigs “ Economic Series ”* of publications. 

Part I of the Report deals with the 
extent and derivation of supplies of pig products, and shows 
the growing dependence upon imports. Since 1867, home 

* The Mark^ing of Pigs in England and Wales, “iSconomic Series, ’ ’ 
No 12. Obtainable from His Majesty’s Stationery Office, Adastral 
House, ICingsway, London, W.C. 2, or through any bookseller. Price 
6d., post free, 9d. 
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production has practically stood still, a fact which may partly 
be accounted for by the growth of the liquid milk market at the 
expense of other branches of dairying, the decline of pig keeping 
on small holdings and allotments, and the uncertainty of the 
returns from pig keeping. The inability of the English pig 
industry to develop is also bound up with the fact that “ home 
production is, in many ways, out of harmony with dc^mand.’’ 
Too little attention is given to the requirements of the pork and 
bacon markets in regard to weight, conformation, carcass 
quality, and the breeds and crosses favoured. These are 
accordingly set out in detail in Part II of the Report. 

Part III, which treats of assembly and grading, contains an 
account of the business of pig dealing. The description of the 
co-operative marketing of live pigs as practised by the Eastern 
Counties Farmers’ Co-operative Association will be of assist¬ 
ance to any similar dispat(?hing societies that may be set up in 
surplus-producing areas. The practice of grading is examined 
in the light of the practice in Germany, the United States and 
Canada. 

Transportation is discussed in Part IV, and the customary 
channels of distribution are reviewed in Part V. The relative 
importance of the bacon and pork markets in the matter of 
price is dealt with inter alia in Part VT. 

In conclusion, a policy is adumbrated and certain sug¬ 
gestions are put forward for consideration. Not only is there 
the gap created by the recently imposed embargo on fresh 
pork imports from the Continent, but the more serious problem 
of replacing the 23 J million potmds’ worth of mild-cured, 
Wiltsliire-sidc bacon of Continental origin by home-produced 
bacon of equally high uniform quality awaits solution. The 
suggestions include the establishment of a Pig Industry Com¬ 
mittee under the aegis of the Ministry of Agriculture and 
Fisheries to secure the co-operation of all connected with the 
industry. The extension of the principle of live pig-marketing 
societies is also suggested for the better regulation of distribu¬ 
tion ; these, it is held, would afford the foundations on which 
might gradually be built a structure of collective bargaining, 
while they would facilitate any efforts that might be made 
jointly by producers and curers to stabilise prices over short 
periods ; they would also help to generalize the practice of 
sale on the basis of recognized grades both of weight and quality. 
A schedule of weight grades is tentatively advanced as a 
suggested basis of classification for the purpose of price 
recording. 
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In view of the opportunity for expansion which is now open 
to the pig industry, the Report is commended to the careful 
attention of all concerned. With the aid of the grant recently 
made to the Ministry by the Empire Marketing Board, it is 
being issued at the nominal price of 6d., in order to ensure 
a wide circulation. 


The Stationery Office has recently published the Report 
for 1925 which the Ministry is required to make to Parliament 
under Section 69 of the Small Holdings 
Allotments and Allotments Act, 1908.* The Report 

in 1825 reviews the position as revealed by the 

statistical returns received by the Ministry 
from Allotments Authorities in England and Wales, and as the 
returns were more comprehensive than those of previous years, 
and were received from a greater number of authorities, it 
has been possible to give a more accurate estimate of the total 
number and acreage of allotments than has been the case 
hitherto. Information has also been obtained as to allotments 
provided by private owners, including railway companies. 
It is estimated that the number of allotments in England and 
Wales at the end of 1925 was 1,106,000, covering an area of 
103,000 acres, as compared with 1,170,000, covering 168,500 
acres at the end of 1924. These figures show a continuance 
of the decline that has taken place since 1920, but it is pointed 
out that too much importance should not be attached to this 
decline, as a considerable decrease was inevitable, having regard 
to the purely temporary character of great numbers of the 
allotments created during and immediately after the war. A 
comparison with the position just before the war reveals an 
increase of 25,839 acres in the area of allotment land provided 
by liocal Authorities, a particularly satisfactory feature being 
that the proportion of land owned by the Authorities has 
increasi'd by over 11,000 acres, that is to say, from one-quarter 
to one-third of the total. This means that probably more than 
100,000 additional allotment holders have been given 
security of tenure since 1914. 

Other paragraphs of the Report deal with the unsatisfied 
demand for allotments at the end of the year, and with the 
action of the Ministry in connection with the administration of 
the Allotments Acts during the year. Appendices to the 

♦ The Report is obtainable (price (id.) fromH.M. Stationery Office, 
Adastral House, Kingsway, W.C. 2, or through any bookseller* 
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Report contain detailed statistics compiled from the returns, 
and particulars of the action taken by the Ministry under 
Section 8 of the Allotments Act, 1925, in connection with 
applications received from Allotments Authorities for consent 
to the disposal, for other purposes, of land purchased by them 
for use as allotments. 


A LITTLE over a year ago, when several of the co-operative 
bacon factories in this country were experiencing serious 
difficulties, the National Farmers’ Union, 
COH}perative whose initiative in the matter is to be 

Bacon Factories commended, appointed a Committee of 
Investigation to inquire into the cconortiic 
position of the co-operative bacon factory industry. The 
Marquess of Linlithgow presided over the Committee, which 
included a representative of the Ministry. The Committee’s 
Report* has now been issued. 

The Report- gives a resume of the history and working of the 
six factories whose operations were reviewed by the Committee, 
and proceeds to deal in successive chapters with questions of 
capitalization, factory administration, equipment and technique, 
supplies and selling. Of the two appendices, one sets out certain 
suggested alterations and additions to the N.F.IJ. model 
rules for co-operative bacon factory societies, and the other 
contains a complete set of specimen bacon factory accounts. 
There is also a concluding chapter to the Report, where, in 
addition to summarizing the position in general terms, the 
Committee make a number of important observations on the 
subject of the future of the pig industry of this country. The 
Committee remark that pig feeding, taken over a series of 
years, seems to be as profitable as any other form of stock 
raising ; that the best results have been obtained by those 
farmers who both breed and fatten the progeny of their herds ; 
that there is need for agreement between farmers and curers as 
to the type of pig most suitable for conversion into bacon ; 
and that producers should endeavour to supply better-bred 
and better-fed pigs, their efforts in this direction being 
aided and supplemented by the establishment of breeding 
centres and testing stations. 

* Co-operative Bacon Factory Industry. Report of a Committee of 
Investigation. Published by the National Farmers’ Union, 46 Bedford 
Square, London, W.C. 1. Price 6d. 
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The combination of producers for the marketing of live pigs 
is referred to favourably as a course which might eventually 
afford a basis for collective bargaining in pig prices, if not for 
some measure of price stabilisation. The recommendation is 
also made that the National Farmers’ Union should take up 
with the curers the question of payment for quality. The 
Committee do not advocate any general extension of curing 
facilities for the time being, bxit look forward to the time 
when the ‘‘ pig industry of this country, fostered by an en¬ 
lightened and co-ordinated policy both of production and 
marketing, will come into its own.” A recommendation, the 
outcome of which will be awaited with interest, is that the 
National Farmers’ Union should convene a meeting of repre¬ 
sentatives of those of the factories that have suspended curing 
in order to examine future possibilities. 

The difference of opinion among the members of the Com¬ 
mittee which is revealed in Chapter V (Supplies), where the 
question of mcmbenship-contracts and the method of payment 
for pigs is discussed, will be of service to the farming community 
if it directs attention to these difficult problems of procedure, 
the importance of which to the stability and permanence 
of co-operative organizations cannot be over-estimated. 


To the many persons who are interested in the preservation 
of eggs, cither on a large scale for trading purposes or in 
small quantities for home consumption, 
The Preservation Special Report No. 26, “ The Storage of 
of Eggs Eggs ” (by T. Moran and J. Piqu6), issued 
‘ by the Department of Scientific and 
Industrial Research, is of value, particularly in view of the 
attention now being devoted to the methods of marketing 
British eggs. As Sir W. B. Handy, F.R.S., Director of Food 
Investigation for the Department, points out in a prefatory 
note, the report is not confined merely to the result of 
experiments, but includes a critical survey of existing com¬ 
mercial methods of handling and storing eggs. There is also 
a section of the report giving information, as the result of 
actual experiments, on the effect of temperature and storage 
upon the fertility of eggs, which wdll appeal to egg farmers. 
Furthermore, in view of the large quantities of cold-stored 
and pickled eggs, mainly of foreign but also of British origin. 
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which are consumed annually by the British public, the report 
provides much interesting matter for consumers of eggs. 

In the beginning of the report attention is drawn to the 
wide seasonal variation in egg prices, and it is stated that while 
the average price of home-produced new laid eggs in the 
wholesale markets was 13d. a dozen in April, 1923 and 1920, 
it was 42d. a dozen in November of the same years, and that 
such an extreme range is unknown in the case of any other 
staple food. The variation in the average production of British 
eggs is as wide as that of prices. This indicates one of the 
greatest defects in our present system of marketing British 
eggs. It is true that the more general attention now paid by 
poultry-keepers to increasing egg production in the autumn 
and early winter months is bearing fruit, but the spring glut 
with its consequent effect upon prices still continues. No 
doubt the increased quantity of foreign supplies in the spring 
months of the year also helps to depress prices at this period ; 
still that is another reason why every effort should be made by 
producers, not only to increase the proportion of their autumn 
and winter egg output by better methods of breeding and 
management, but to secure the wider adoption of egg pre¬ 
servation on a large scale, so as to withdraw from the market 
in the spring sufficient quantities of eggs to lessen the seasonal 
variation in i)rice which now occurs every year. These 
variations in price are undesirable in several ways. Not only 
do producers suffer an immediate loss during glut periods, 
but when prices rise beyond a certain point in autumn and 
winter many consumers cease to consume eggs, and having 
made this change in their daily dietary, arc tardy in revising 
it even when prices fall again. 

The preservation of eggs by cold storage is not widely 
practised in this country, though there are indications that 
it is growing in favour. It is not improbable that an imperfect 
understanding of the various factors governing the successful 
<*old storage of eggs has been responsible to some extent for 
the backward state of the practice in Britain as compared 
with America, where enormous quantities of eggs are cold- 
stored every year, some of w^hich find their way to our markets. 
Messrs. Moran and Piqu6 deal exhaustively with these 
important factors ; and show that not only does the condition 
of the egg immediately before storage exercise a vital influence 
upon its keeping qualities, but that temperature, humidity, 
quality of air and ventilation, have all to be carefully con¬ 
sidered in their bearing upon successful storage. Not only so. 
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but, as the report points out, much of the benefits of cold 
storage may be destroyed if the eggs, when removed from 
storage for disposal through ordinary trade channels, are not 
properly “ defrosted or, so to speak, acclimatized to out¬ 
side atmospheric conditions. 

Much information is given as to the changes which take 
place in the egg during cold storage, and it is pointed out 
that whilst actual chemical changes in the composition of the 
eggs may be small, the physical changes where storage is 
improperly carried out may be considerable, and the 
deterioration of the egg serious. Very helpful suggestions are 
given regarding suitable cases and trays for eggs in cold 
store, and these appliances are illustrated by means of 
drawings. A descriptive illustration of a complete egg storage 
plant is also included, and there is a most useful appendix to 
the report dealing with the storage of eggs in water-glass 
and lime water. These methods of preservation are widely 
used in this country, and if at some future time Messrs. Moran 
and Piqu6 could further investigate them the results of such 
work would, no doubt, be much appreciated. 


At a recent conference at Cardiff, convened under the 
auspices of the Western Section of the Co-operative Union, 
‘‘ Co-operation and Agriculture ’’ was the 
CkK)peration subject of discussion. This is the first of a 
and series of conferences to be addressed by 

Agriculture the Agricultural Organizer of the Joint 
Agricultural Department of the Co¬ 
operative Union and the Co-operative Wholesale Society, 
which was established about a year ago. The Union is interested 
in the development of all forms of co-operation and is par¬ 
ticularly anxious to assist those societies that are already 
engaged in farming and to bring the farmers' societies and the 
consumers’ societies more closely together. The Co-operative 
Wholesale Society in its turn is interested in the work of the 
Department because, as a trading organization, it naturally 
desires to increase its trade with organized farmers and also to 
strengthen its relations with the agricultural industry. In his 
address the Agricultural Organizer called attention to the 
problems confronting British co-operators and the necessity 
for increased knowledge of the subject. Success, he said, 
depended on mutual confidence, patience, and perseverance. 
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LAND DRAINAGE AND WATER SUPPLY 
SCHEMES FOR THE RELIEF OF 
UNEMPLOYMENT, 1925-26 

Being an Account op the Final Season op Unemployment 

Grants 

During the autumn and winter, 1925-26—that is, for the 
fifth consecutive season—^the Ministry was enabled to make 
State grants in aid of land-drainage works and to a limited 
extent in aid of water-supply schemes, for the relief of un¬ 
employment primarily in rural areas, but the total sum avail¬ 
able was considerably less than in former seasons. During the 
preceding four seasons grants were made to drainage 
authorities as well as (through county councils) to groups of 
landowners co-operating for mutual benefit; but during the 
season under review no grants were made to the former. 
Drainage authorities were, however, afforded the opportunity 
of obtaining State aid through the Unemployment Grants 
Committee, provided that the state of unemployment in the 
area of scheme works was sufficiently acute to warrant a grant, 
and that the works could be certified as of public utility. The 
latter schemes wore described in the September, 1926, issue of 
this JournaIj. 

This account deals, therefore, with the limited number of 
smaller voluntary schemes undertaken with the assistance of 
county councils. Approximately £62,600 was spent in the execu¬ 
tion of works of land drainage and sea defence, towards 
which the State contributed about £37,550 ; and about £38,000 
was spent on schemes of water supply, towards which grants of 
about £8,800 were made. On August 22,1925, all county councils 
were invited by circular letter to submit schemes to be executed 
between September 14, 1925, and May 29, 1926, and were 
notified that this was to be the final season for such grants 
to be made. There being only limited funds available, it was 
stipulated that no application could be considered which did not 
reach the Ministry on or before November 28,1925, the Ministry 
reserving the right to apportion the money in such a way as to 
prevent any area getting an undue share. The conditions laid 
down were generally those of the preceding years, with one 
important exception, namely, that the amount to be recovered 
from landowners, participating in land-drainage schemes, was 
increased from 33J per cent, to 40 per cent, of the actual net 
cost. Many more applications for grants were received than 
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could be financed, and the apportionment of schemes throughout 
the country presented considerable difficulty. In all 406 
schemes w€^re submitted, but only 299 could be approved. Of 
this number, 44 were subsequently abandoned for various 
reasons, and, finally, 255 schemes were put into operation. 

Weather conditions were, on the whole, much better than in 
the preceding season: the average rainfall for the period from 
September, 1925, to May, 1926, was 29-6 inches, comparing 
favourably with 34*02 inches for the period ending Ma 3 ^ 1925, 
but the rainfall was nevertheless 3 inches in excess of the 
averages of this period for 35 years, and a few schemes were 
abandoned because of flood conditions. 

The Summary and Sketch Maj) opposite indicate the 
tlistribution of the schemes in each of the five divisional 
areas into which the country was divided for the purpose of 
supervising the work. 

Results.- Reference has been made in each of the previous 
annual reports of these operations, published in this Journal, 
to the general nature of the schemes and the valuable results 
achieved. In many instances it has been possible to link up 
and extend these small schemes year by year, thus enabling 
considerable areas to be systematically drained or improved, 
cith('r by the removal of waterlogging or by the reduction of 
the periodicity of flooding. One such scheme, which was 
described in the October (1926) issue of this Journal, is a good 
example of reclamation by drainage of an area in Lancashire, 
where, by the aid of grants, peat bog land has been brought 
into cultivation. 

In Northumberland, Cumberland and Durham large areas 
of rough sheep-grazmg lands have been drained by a network of 
open ditches and made healthier for stock. Improvements to 
pasture land have been effected all over the country, and a 
schemti of this type in Herefordshire is worthy of mention in 
detail. The following notes upon it have been supplied by Mr. 
Greville H. Phillips, Chief Agricultural Officer and Land 
Drainage Surveyor to that county, and the operations are 
described by him as under:— 

Letton Lakes Drainage. —^This scheme is one of the most 
important that has been carried out in Herefordshire for many 
years and has caused considerable local interest. The conditions 
obtaining before it was imdertaken were typical of the evil 
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results which follow neglect to maintain in working condition 
drains and streams over an area of land. 

The parish of Letton lies due west of the city of Hereford, 
eleven miles on the main road towards Hay. A small tributary 
of the Wye, called “ Letton Lake,” drains that parish together 
with portions of Staunton-on-Wye and Norton Canon. In 
Old English, the word “ Lac ” or “ Lake,” when used as a place 
name, has not the meaning of the modem word. It was applied 
indiscriminately to a running stream as well as a standing pool. 
For instance, ‘‘ Bab-lock-hithe,” in Oxfordshire, in 1291 
became “Babblelake”; a stream in Wigmore, Herefordshire, 
is Wigmore Lake ” on the 1831 map ; and another in Sutton, 
Herefordshire, is ‘‘ Sutton Lake.” On the old tithe map the 
name “ Letton Lake ” is given to the stream itself, but in the 
district '' Letton Lakes ” is used to describe an area of land, 
which, drained by the stream and its tributaries (see sketch 
map), is low-lying land, mainly pasture, about 1,650 acres in 
extent, in many places covered with sedges, rushes and tussock 
grass, and wet and boggy. For many months in the year much 
of it was under water. 

That a carefully planned drainage scheme for improving this 
land had beem carried out at some time in the past is clearly 
shown by comparing the old tithe map with the present Ord¬ 
nance map. In the tithe map of 1840 the stream is shown as 
following a narrow, winding course, full of twists and bends. 
On the Ordnance map the present course of the stream is 
shown to be comparatively straight, with easy bends and a good 
outlet into the River Wye just below the well-known Letton 
Court, one of the country mansions recently destroyed by fire 
and now being rebuilt. 

In searching through the papers of the Gamons Estate for 
plans or details of this improvement scheme Mr. Murray 
Thompson, agent for Sir John Cotterell, Bart., came across some 
old correspondence which led to the discovery of the fact that a 
charter dated November 21, 1863, had been granted and that a 
Commission of Sewers for the area had been set up at that 
date. It was also ascertained that new commissioners were 
appointed by royal warrant as late as 1888. 

From the correspondence available it would appear that the 
original charter gave very wide powers ; and the commissioners 
were entitled to levy a rate for the repair or renewal of the 
fencing and for scouring the stream periodically after the 
initial scheme of improvement was completed. Apparently 
the first work undertaken after the granting of the charter was 
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in the years 1863 to 1865 and consisted of cutting through the 
bends and straightening the main course for a distance of about 
1| mile from the mouth to the point “ A ” (see sketch map) 
where the stream divides into two tributaries ; and widening, 
deepening and regrading the section “ A—B ’’ with a sufficient 
fall to allow for the draining of the new cuts “ B—C ” and 
‘‘ B—D,’’ which arc referred to later. 

At the point “ B,” known as the Ash Beds, the stream 
turns almost due north finally to divide, at “ F,*' into three 
smaller arms, and these in places were also deepened. Although 
no plans of the 1863 improvement scheme can be traced, it 
appears from the old tithe maps and observations made upon 
the ground that the streams mentioned constituted all the 
drainage at this date, though possibly there was a small ditch 
running due south from B ” (the Ash Beds) which carried 
surface water away from the hamlet of Little London. It is 
practically certain that the arms ‘‘ B—0 ” and “ B—D,” if 
they existed at all at that date (which is very doubtful), were 
only small field ditches. All the evidence goes to show that they 
were new cuts made to take the flood water from the upper 
lands at World’s End and Little London and to provide a 
short and more direct outlet into the main stream for some old 
stone drains which existed on the adjoining property, the outfall 
from which was travelling by a long and circuitous course to a 
point about a quarter of a mile above the junction at “A.” The 
section B—F ” and its branches were also deepened and 
widened. The other two tributaries on the left of the main 
stream, ‘‘ A—J ” and “ A—I,” also received attention, but, as 
these had a fairly good natural fall, little new work was 
attempted by the commissioners. 

In 1887 the old stone under-drains on the Garnons Estate 
were replaced by pipe-drains, and a considerable amount of 
other pipe-draining was also done, the outfalls all voiding into 
one or other of the improved streams or new cuts made in 1865. 
Although some twenty years elapsed between the carrying 
out of these two works, it would appear that the two improve¬ 
ments were planned at the same time and by the same mind, 
for the whole scheme forms a remarkably clever and complete 
system of drainage for an area of approximately 2,000 acres of 
land. 

Up to the year 1890 the stream was kept scoured and 
cleaned and the fencing in repair, rates being levied from time 
to time for this purpose. In October, 1891, there is a record 

2y 



706 


Land Drainage, 1925-20. 


[Nov., 


of a meeting of the ‘‘ Letton Drainage Commission ” being 
held at the Shire Hall, Hereford, at which it was resolved not 
to ask the commission to raise money by rate for the purpose 
of clearing the brook of undergrowth and obstructions. There 
was also a discussion whether the commission should be dis¬ 
solved or not, but it was resolved that it should continue, 
although from this date apparently little if anything has 
been done to maintain the work. The powers of the old com¬ 
mission appear to have fallen into abeyance and it was not 
until the present scheme was nearly completed that the old 
papers were found which led to the discovery of the original 
charter. 

In 1919 surveys were made by the War Agricultural Com¬ 
mittee with the idea of setting up a Drainage Board or carrying 
out a scheme imder the Land Drainage Act. Nothing, however, 
was done until 1925, when the condition of the land decided 
the owners and occupiers to unite in an effort to carry out a 
scheme, if a grant could be obtained through the Unemploy¬ 
ment Relief Fund. The land was again surveyed and a scheme, 
estimated to cost £700, was formulated and submitted to the 
Ministry. It was difficult to arrive at an estimate for carrying 
out the work during the winter months because progress 
was necessarily governed by the condition of the River Wye, 
a slight rise in which would block the mouth of the lake and 
hold up water for some distance. The Wye frequently rises six 
to ten feet in a day ! About three-quarters of a mile from the 
mouth the stream is spanned by Letton Bridge, a fine old 
stone structure erected, according to the inscription thereon, 
by “ rJ, F.” in 1769. The bridge consists of three arches, two of 
which span the stream itself, the third forming an additional 
flood arch. The fall from this point to the River Wye is 
3 ft. 9 in., or one inch in 83 feet. When the first 
inspection was made only one arch was functioning 
properly, the second and flood arches being silted up with mud 
and debris, the whole forming a very effective dam. Above 
the bridge the main stream was blocked by fallen willow and 
alder trees, and, as many of these had taken root and were 
growing, the condition can be better imagined than described. 
From the junction ‘‘ A ” to letton Bridge the total fall is 
3 ft. 4 in., or one inch in 100 feet. It will be appre¬ 
ciated therefore that the blockage at Letton Bridge had 
disastrous effects upon the upper reaches of the stream, and 
held up a huge volume of water which could only spread itself 
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over the adjoining land, remaining until evaporated during the 
course of the summer. 

The Ministry having approved the scheme, work was com¬ 
menced on December 9, 1925, with 22 men. It was decided 
to commence operations at the mouth, first removing all 
the fallen trees from the stream as far as Letton Bridge. No 
attempt could be made at this stage to clean out and regrade 
the bed, the volume of water held up being so considerable as 
to render it impossible for men to work in the stream even in 
waders. The method employed was to cut away the bushes and 
undergrowth on the banks, then to haul out the fallen logs, 
etc., and finally to pull out with drags, etc., as much of the 
growth and debris as possible. Some of the tree stumps 
required all the 22 men to haul them out, no horses 
being used at all. The stream having been roughly cleared as 
far as the junction A,” it was possible to see the effect upon 
the upper reaches. Jt was found as a matter of fact that the 
northern tributary, “ A—1,” was not in such a bad condition as 
had been expected and that the clearance of the main stream 
enabled the water to flow off fairly readily. It was decided, 
therefore, to leave this arm for the time being and keep the 
men together in one gang on the eastern tributary,A—B.” 
The average fall in this section is 1| inch in 200 feet. 

Considerable difficulty was experienced in this section and 
for two weeks very little progress was made. In addition to 
the overgrowth and the fallen stumps the stream was found to 
be so badly silted up and so much trodden in by cattle that 
nothing less than the removal of two or three feet of mud 
would have any effect. The only outlet for the large v(flume of 
water lying out upon the lands was through the stream where 
the men were working, which varied from four to 12 feet 
ill width. It was obviously impossible for the men to do 
effective digging in two or three feet of water, and the only 
thing to be done was to stop the rush of water and leave the 
men free to work. Six-foot sheets of corrugated iron were 
procured and vantage points chosen where these could be 
inserted as stanks across the stream. It was found that one 
stank was not sufficient to hold back the water for any appre¬ 
ciable length of time, and three had to be put in at a distance 
of about 100 yards apart. In the beginning these would hold 
back the water for about two or three hours and then the 
pressure would swamp the first, the second and third being 
pulled up to allow the water to get away. Ab soon as the 
stream had cleared, the stanks were again inserted and the 
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708 


Land Drainage, 1925-26. 


[Nov. 


men proceeded with the work. On one or two occasions 
the stanks gave way unexpectedly, and the gang had to make a 
hurried exit from the stream. Luckily there were no accidents, 
although on one occasion four men were nearly overwhelmed 
by the rush of watcT. 

As the men worked up stream and the water dropped (an 
average lowering of three feet in water level was obtained) the 
stanks were inscjitcjd in the morning before the gang came to 
work and held until mid-day, when they were removed and the 
accumulated water allowed to flow off, a second series being 
inserted in time to block the stream for the men to commence 
operations in the afternoon. So bad were the conditions in 
this section that twice the work was abandoned and the men 
put on lighter tasks temporarily. Eventually, however, it was 
completed, and the main difficulties were now overcome. The 
stream being comparatively clean from point B ’’ to the 
mouth, the water was able to get away freely, and the upper 
fields dried rapidly. The men were divided into small gangs 
and the work proceeded apace. In turn the various cuts and 
ditches were tackled until all were completed. Fortunately 
Sir John Cotterell’s agent was in a position to produce plans 
upon which the position of the main outfalls of under-drains 
were marked, and, although the majority of these had been 
covered for many years, all were uncovered and are now in 
working order. 

Some idea of the quantity of mud and debris removed in 
these upper reaches can be formed by a glance at the view of 
the culvert in Field No. 132. The excavated mud has dried 
almost white and the figure in the picture is pointing to a 
mark upon the culvert which shows the level of the mud 
before work commenced, the water flowing mostly over and 
around the arch. The banks were protected by barbed wire as 
soon as the work was completed. It is of little use spending 
large sums of money upon this class of work unless the pre¬ 
caution is taken of i)reventing the spoil being pushed back 
into the stream by the treading of cattle. Most of the trouble 
in the upper reaches has been caused by the failure to protect 
the ditches, and as a result the cattle have trodden them in 
until they were completely filled up. 

A considerable set-back was experienced in April this year, 
when a section of the bank between Letton Bridge and the 
River Wye, some 120 yards in length, began to cave in at a 
point where the sides are some 15 feet deep. All the men had to 
be sent back and two rows of 10-foot piles were driven in to 
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hold up the sides. Apparently this difficulty had been ex¬ 
perienced when the previous operations were carried out, for 
in places the old piles were discovered. Where completely 
covered by water they were in an excellent state of preserva¬ 
tion and as far as possible were left untouched to perform the 
work for which they were originally inserted. In spite of the 
many difficulties experienced the work was completed within 
nine days of the scheduled time and within £20 of the 
original estimated cost. The benefit to the lands in the upper 
sections is already very apparent, stock being turned out to 
graze several weeks earlier than has been possible for many 
years past. Provided the barbed wire fences protecting the cuts 
are maintained and a small amount of labour put in each year 
to keep the cuts clean from the overgrowth, there is no reason 
why the work which has now been done should not be main¬ 
tained at very little cost for many years to come. 

Details of the Letton Lakes Scheme 


Length of various sections :— 


Mouth to Letton Bridge 

Letton Bridge to “ A ” 
“A”to“B”. 

3.500 feet. 
3,940 „ 

4.500 „ 

B ” to “ C ” and “ D ” 

4,290 „ 

“ B ” to ‘‘ F ”. 

1,300 „ 

“ K ” to “ F,” “ 0 ” and “ H ’’ 

4,010 „ 

“ A ” to “ I ” and “ J ” 

6,200 „ 

Subsidiary or other streams 

11,020 „ 


39,420 foot, or about miles. 

Date of commencement of work, DeceniT)er 9, 1925. 

Date of completion of work, June 5, 192C. 

Total time occupied, 26 weeks. 

Cost of scheme, £725. 

Number of men employed, from 18 to 22. 

Length of barbed wire fencing erected, 5,217 yards. 

Water Supply Schemes. —Sixty-one. schemes of water supply 
were executed, chiefly in the counties of Wiltshire and 
Gloucester. The work included the excavation and deepening 
of wells and reservoirs, sinking of bore holes, provision of pumps, 
rams, pipe-lines, drinking troughs, etc. The Ministry’s grants 
covered only the unskilled labour costs in these cases, but 
actu^ expenditure On materials and skilled labour was, at 
least, three times the amount of the grant. 

Generally.—^Twoof the illustrations, accompanying this article, 
illustrate a scheme carried out in Wiltshire, a county which has 
been particularly active in making good use of these unemploy¬ 
ment grants for water supply and land drainage. 

It is satisfactory to record, in the last of a series of annual 
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articles dealing with the expenditure in the aggregate of a 
large sum of public money, that county councils are now 
empowered by means of the Land Drainage Act, 1926, to secure 
the maintenance of the drainage works executed through their 
agency, and also to undertake small schemes in suitable cases. 
There is, therefore, a reasonable prospect that the pioneer 
work which has been done will be further extended, and 
that the drains will not be allowed to relapse into the conditions 
prevailing for so many years past. 

It is possible that the Act of 1926, where intelligently and 
thoroughly applied, will lead to an increasing area of land being 
freed from waterlogged conditions, particularly where the 
primary cause is sheer neglect to cleanse drains and water¬ 
courses ; and is aggravated by the reluctance of farmers to 
appreciate the valuable results to bo achieved through co¬ 
operation in land drainage schemes. 

In conclusion, the following statement may be of interest, 
showing as it d(xjs the total cost of the effective land drainage, 
sea defence and water supply schemes carried out with financial 
assistance from the Ministry in the course of the five seasons 
during which these grants have ])een available, together with 
the amount of the State’s contribution, based on the specific 
conditions in force during each season. 

It must be understood, however, that the final accounts for a 
large number of the schemes carried out during the last season 
have not yet been received, while in certain other cases 
accounts are still subject to adjustment, and for this reason it 
is not ])ossible to give other than estimated figures for this 
season. Estimated figures have also had to be given for the 
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1921-2.. 

239,231 

170,423 

79,206 

61,658 

28,832* 

10,1.36 

347,269 

232,217 

1922-3.. 

248,747 

185,8,39 

84,084 

56.106 

37,996* 

11,213 

371,427 

25.3,158 

1923-4.. 

178,966 

134,217 

84,535 

55,578 

41,699 

10,929 


200,724 

1924-6.. 

152,742 

114,566 

74,937 

49,946 

38,828 

38,000* 

10,162 

266,607 

174,664 

1925-6.. 

— 

— 

62,585* 

37,550* 

8,762* 

100,686* 

40,312* 

Total.. 

819,676 

605,036 

385.947 

250,838 

185,255 

51,202 
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total cost of water supply schemes carried out during the 
1921*22 and 1922-23 seasons. 

As already indicated, the statement takes into account only 
effective schemes, that is those actually carried out and 
completed wholly or in part. A certain amount of expenditure 
was incurred by county agricultural committees during each 
of the five seasons, in connexion with schemes which, for one 
reason or another, had to be abandoned, either after 
submission to the Ministry or before they reached that stage. 
As neither the committe^es themselves nor the county 
councils had any funds from which such expenditure could be 
met, it had to be borne entirely by the 8tate. 


REPORT ON AGRICULTURAL EDUCATION 
IN THE FINANCIAL YEAR 1924-25 

It is the Ministry’s intention to issue as soon as practicable 
a report on the work of the Intelligence Department during 
the two years 1924-26, in continuation of the report published 
last September, dealing with the work of the three years 
1921-24.* Thereafter it is hoped to publish the Intelligence 
Department report annually. Pending the completion of the 
report for 1924-26—the complete statistics for which will 
not be available for a few months—it is thought that a report 
on the Ministry’s activities in connexion with agricultural 
education for the year 1924-25 (the last for which full statistics 
are at present available) may usefully be published. 

The educational work of the Ministry is divisible into three 
broad sections. In the first place, higher and intermediate 
agricultural education is provided by universities, agri¬ 
cultural colleges, and county education authorities, largely 
by means of State grants ; it is the Ministry’s duty to see that 
this money is well expended, that educational facilities are 
made available as far as practicable throughout the country, 
and that the whole system is co-ordinated and properly 
conducted. Secondly, in the more specialized fields of horti¬ 
culture, dairying and small livestock (chiefly poultry-keeping), 
the Ministry endeavours to keep in touch with the trend of 
industrial development, and to stimulate the carrying out of 
educational measures likely to be of immediate value to 
agriculturists. Thirdly, the scholarships provision which has 
been made available by local education authorities—and 

Report on the Work of the Intclligcvcc Department of the Minmtrg 
for the Three Years 1921-24. (H.M. Stationery Office, 5 r. net.) 
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to a minor extent by other bodies—has been supplemented 
in certain important directions by the Ministry, and these 
schemes are administered direct by the Department. In 
addition, a few miscellaneous schemes, educational in character, 
are organized hy the Ministry, and will be referred to in this 
account. 

The report hereunder is accordingly divided into (1) higher 
and intermediate agricultural education, including the work of 
local education authorities, and the farm institute scheme ; 
(2) educational schemes specially applicable to the dairying 
and small livestock industries, i.e., apart from general education 
dealt with under the previous heading ; (3) scholarships and 
training schemes. In each case only the briefest outline of the 
Ministry’s activities during the year in question is possible. 

I.—AGRICULTURAL EDUCATION 
Higher Agricultural Education at Universities and Agri¬ 
cultural Ciolleges. —During 1924-25 the “ block ” maintenance 
grants which had been paid since the year 1919-20 were 


continued, as follows :— 

University (College of Wales, Aberystwyth .. .. . . £3,800 

University College of North Wales, Bangor . . . . . . 3,800 

Cambridge University, School of Agriculture . . .. .. 5,700 

Leeds University .. .. .. .. . . . . . . 3,800 

Armstrong College, Newcastle-on-Tyne .. . . . . 3,300 

Oxford University, School of Ilural Economy . . . , 3,300 

Reading University . . .. .. . . . . . . 3,500 

Reading University, British Dairy Institute . . . . . . 900 

South-Eastern Agricultural College, Wye . . , . . . 4,400 

Harj^er Adams Agricultural College .. . . . . . . 4,400 

Midland Agricultural and Dairy College . . . . .. 2,600 

Royal Agricultural College, Cirencester . . . . .. 2,000 

Royal Veterinary College .. .. .. .. .. 3,300 

Seale-Hayne Agricultural College ., . . . . . . 2,300 

Swanley Horticultural College for Women . . . . .. 1,600 


£48,600 

In addition a grant of £555 was paid to the Hai^per Adams 
College in respect of the maintenance of the National Institute 
of Poultry Husbandry (referred to under the National Poultry 
Institute Scheme) during the latter part of the year 1924-25. 
The normal grant for a full year is estimated at £2,000. 

The number of students attending the above institutions 
remained at approximately the same level as in the previous 
year. The figures for four years are interesting :— 

1921- 22 . . . . ‘ .. 2,378 students. 

1922- 23 . 2,190 „ 

1923- 24 . 1,918 „ 

1924- 25 . 1,911 „ 
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Of the 1,911 students who attended higher institutions during 
the year under review, 459, or nearly 25 per cent., were taking 
short courses, and 1,452 were taking the longer courses, leading 
to certificates, diplomas and degrees. Of this number, 341 
were degree students (excluding veterinary). 

The teaching side of the higher educational institutions 
represents, however, only one phase of their activities. Of 
late years, and particularly since the war, aji increasingly 
important advisory side has been developed, mainly in the 
case of those institutions which serve as ‘‘ provincial centres ” 
for a group of counties. No fewer than 64 advisory officers, 
appointed by means of special grants from the Ministry, are 
now at work at centres for higher agricultural education, and 
the specialist advice which these officers are able to put at 
the disposal of farmers is, of course, supplemented by the 
extra-mural activities of the other members of the college 
staff. For obvious reasons it is difficult, by figures, to give 
an adequate idea of the services thus rendered to agriculture ; 
but it may be said that during 1924-25 advice, either by 
personal visit or by letter, was given in from 15,000 to 20,000 
cases, while approximately 40,000 samples of milk, fertilisers, 
feeding stuffs, etc., were analyzed for farmers for advisory 
purposes. 

One further important function of the provincial centres may 
be referred to, viz,, that of acting as local co-ordinating bodies 
for experimental and advisory schemes whose scope properly 
extends beyond that of the normal educational unit, the 
county. One of the drawbacks inherent in a scheme of local 
government and responsibility is that county boundaries do 
not coincide with those of climate and soil. In consequence, 
economy of effort in experimental work can only be attained 
by co-operation, but co-operation between counties, which may 
involve some sacrifice of individuality, is not always easy to 
secure. Co-ordinating centres, where schemes applicable to a 
larger area than one county can be conceived and jdanned, 
and where the results can be discussed and compared, are 
required to meet this difficulty. The Ministry has encouraged 
the policy of regarding the provincial educational centres as 
clearly fitted to undertake this responsibility, and it is satis¬ 
factory to be able to record that in the majority of provincial 
areas periodical conferences of college and county officials 
are held, and joint schemes carried out. In one or two areas 
the scheme of provincial conferences has yet to be put into full 
operation, but it is hoped that before long these gaps will be filled. 
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Finally, a note may be made of the position of the building 
schemes at some of the institutions for higher education. 
The new buildings for the Agricultural Departments of Bangor 
and Leeds are now approaching completion ; during 1924-25 
grants of £4,565 were paid to Bangor and £4,070 to Leeds, 
as instalments of the total grants not exceeding £15,000 
(on a £ for £ basis) sanctioned in each case. The scheme 
for the provision of additional accommodation at University 
College, Reading,* was completed during the year, and a 
final payment of £752 made, making a total grant of £2,727. 
The reorganization of farm buildings at Seale-Hayne College, 
towards which the Ministry sanctioned a grant of £5,500, 
was also completed, and instalments of £J,400 were paid. 
Swanley Horticultural College was also in process of effecting 
extensions and improvements ; the scheme was completed 
during the year, a final payment of £108, making a total grant 
of £1,448, being made by the Ministry, as well as a grant of 
£1,850 to meet contributions of a similar amount from outside 
sources for the purpose of reducing a portion of the mortgages 
which have hampered the free working of this institution. 
A grant of £1,275 was also paid to the Midland Agricultural 
and Dairy College, as the Ministry’s contribution towards the 
cost of transferring the poultry department from Kingston to 
Sutton Bonington. This expenditure is met by the counties 
contributing to the college, and is aided by the Ministry under 
the regulations governing grants to local education 
authorities. 

Agricultural Education provided by Local Education 
Authorities. —The general lines on which agricultural educa¬ 
tion is conducted in the counties and aided by the Ministry are 
already sufficiently well known ; apart, therefore, from a few 
introductory remarks, this report is confined to noticing the 
main developments that took place during the year 1924-25. 

All approved work is aided by the Ministry under its 
Educational Grant Regulations, the rate of grant being 66f 
per cent, of the expenditure, except in the case of the salaries 
and expenses of agricultural organizers and certain horti¬ 
cultural superintendents, of which the Ministry contributes 
80 per cent. Capital expenditure on the establishment or 
extension of a farm institute is aided at the rate of 75 per 
cent, ; the purchase of land is aided at 66f per cent., either 
by direct grant, if the cost is met from revenue, or, if the 
• Now the UniverBity of Reading. 
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money is borrowed, by allowing the loan service charges to be 
included in the authority’s annual claim for grant. The local 
authority is required to submit, before the beginning of the 
financial year, an estimate of the expenditure proposed to be 
incurred during the year ; if approved by the Ministry, an 
instalment of the grant payable accompanies the letter of 
approval, which issues as soon as possible after the beginning 
of the year. Half-way through the year a further instal¬ 
ment is paid, on receipt of a formal application by the 
authority accompanied by a statement of actual expenditure 
for the first half year and of estimated expenditure for the 
second half. The balance of grant is j)aid after receipt of the 
audited accounts for i-he 3 '^ear, supported by a fairly detailed 
summary of the work that has been carried out. 

The following figures show the expenditure of county 
authorities on agricultural education during the past few 
years :— 


Year 

Expend iture 


(iRUOS 


England 

W ales 

Total 

England 

Wales 

Total 


£ 

£ 

£ 

£ 

£ 

£ 

1920-21 

230,097 

2!), BOO 

2r>i).0«7 

1,52,992 

20,429 

173,421 

1921-22 

235.401 

35,329 

270,730 

156,560 

24,321 

180,881 

1922-23 

194,573 

31,340 

225,913 

129,266 

21,830 

151,096 

1923-24 

188,22S 

3,5,783 

224,011 

12,5,291 

24,823 

1.50,114 

1924-25 

227,000 

37,000 

264,000 

151,000 

26.000 

177,000 

(a])prox.) 





] 



In addition, in 1924-25 capital grants totalling £1(),47S, 
representing 75 per cent, of an expenditure of £21,972, were 
paid in connexion with the provision or extension of farm 
institutes. 

The figures for maintenance expenditure, given in the above 
table, afford no indication of the rate of development of county 
work, inasmuch as they include ‘‘ non-recurrent ” expenditure 
(e.gr., the purchase of a farm from revenue), which of course 
may fluctuate considerably from one year to another. A more 
reliable guide is to be found in the statements showing the 
number of instructors employed by local authorities. These 
reveal considerable progress, which is the more satisfactory 
bearing in mind that agriculture has not heen flourishing and 
that local authorities have been struggling to reduce the 
rates. When the last report of the Intelligence Department 
was issued, in September, 1925, the total number of whole- 
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time instructors and instructresses employed was 293. This 
number has now risen to 324, as follows :— 

Agricultural organizers .. .. .. .. 49 in 53 counties 

Agricultural instructors (including chemistry. 


botany, zoology, etc.) 

77 

,, 31 

>* 

Horticulture .. 

77 

„ 54 

»♦ 

Dairying 

47 

28 


Poultry keeping 

30 

„ 33 


Dairying and poultry-keo})ing (combined) 

23 

20 

♦ ♦ 

Farriery 

0 

fi 


Bee-keeping .. 

3 

3 


Veterinary science 

2 

4 

♦ * 

Farm accounting 

2 

4 

>> 

Manual processes 

2 

2 


There are still two counties, viz,, 

Bedford and Soke 


Peterborough, where no whole-time agricultural education 
staff are employed. In seven others there is no agricultural 
organizer, viz.^ Isle of Ely, Huntingdon, Middlesex, Norfolk, 
Isles of Scilly, West Suffolk, Isle of Wight. In Norfolk, however, 
the duties of an agricultural organizer are in part carried out 
by the Director of the Norfolk Agricultural Station. 

With regard to the instructional work of county staffs, 
as distinct from their advisory duties, the following statement 
is significant:— 

Statistics of Attendance at Ooxtbres recognized under the 
Ministry’s Heoulations 


Farm Institute, etc., Courses 

1921-22 

1922-23 

1923-24 

1924-25 

No. of courses .. 

38 

56 

63 

68 

No. of students 

Organized Day Courses 

567 

720 

652 

759 

No. of courses .. 

3T> 

321 

310 

322 

No. of students 

Evening Classes 

3,788 

3,295 

3,003 

3,023 

No. of courses .. 

278 

284 

305 

295 

No. of students 
Correspondence Courses 

5,402 

5,824 

6,782 

6,116 

No. of courses .. 

— 

— 

— 

5 

No. of students 

Instruction in Agricultural 
Manual Processes* 




73 

No. of courses .. 

94 

104 

112 

141 

No. of students 

Lectures, Demonstrations and 
other MeeMngs 

835 

874 

824 

1,234 

No. of meetings 

7,966 

7,701 

7,478 

8,376 


* Ploughing, hedge-laying, ditching, thatching, sheep shearing, 
basket-making, hurdle and spar-making, milking, etc. 

The progressive increase in farm institute instruction is 
due of course to the opening of new institutes, and it is 
interesting to note that this development has not been 
attended by a serious diminution of the provision of organized 
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day-course facilities. The figures also reflect a growing 
interest in the question of improving the skill of farm workers. 
The Ministry has recently urged still further attention to this 
aspect of agricultural education. Another interesting feature 
brought out in the table is the introduction of a scheme of 
instruction by correspondence. Five counties tried this scheme 
as an experiment, and on the whole it has so far been successful. 
Its value is, of course, strictly limited ; but it serves at least 
to stimulate interest in up-to-date methods, and may bo the 
means of reaching students who would otherwise be unprovided 
for. 

Scholarships. —The provision of agricultural scholarships by 
local authorities has been gradually extending in recent 
years, as the following figures show :— 

Year Number awardod Amount expended 

1921- 22 914 £14,505 

1922- 23 945 £13,370 

1923- 24 1,012 £11,232 

1924- 25 1,214 £12,617 

The scholarships vary from the remission of small fees for 
classes to the award of long-course university scholarships. 
In addition to this provision, the Ministry itself administers 
certain scholarship schemes, which are referred to on p. 727. 

General. —There was a considerable increase in farmers’ 
discussion societies in 1924-25, some twelve counties taking 
up the scheme. The value of this form of educational activity 
was referred to at some length in the last report. Another 
question that merits a reference here is that of agricultural 
demonstrations. The Ministry circularised local authorities 
on this subject early in 1925, suggesting the need for large- 
scale demonstrations of improved methods of farming in 
districts where such improvement appeared to be required. 
Such demonstrations might be arranged in co-operation with 
local farmers, and would be more in the nature of propaganda 
than of experiments. The response to this suggestion has not 
been as great as was anticipated : possibly because of local 
difficulties, or because the time of the agricultural staff is 
already fully occupied. Where circumstances permit, however, 
the Ministry feels that the introduction of improved methods 
by such demonstrations, conducted on a commercial scale and 
judged by the profit and loss account, would form a valuable 
“ final link ” in the chain by which science is brought into the 
domain of practical farming. 
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It is convenient to mention here certain schemes of a 
national character which have been controlled directly 
by the Ministry, but depend for their operation partly or 
entirely on the co-operation of local education authorities. 
Prominent amongst these is the young farmers’ club move¬ 
ment, the oversight of which was accepted by the Ministry in 
October, 1924, An inspector was appointed early in 1925 to 
take charge of the scheme, and through his efforts a consider¬ 
able growth has taken place, as the following figures show :— 


Young Kakmeks’ Clubs 


Year 

Ng. of counties 

No. of clubs 

No. of members 

1924 

8 

19 

254 

1925 

12 

21 

520 

1925 

15 

50 

1,415 


(October) 

I'lie young farmers’ club movement attracts boys and 
girls at an age which is often a turning point in their lives ; 
hence the Ministry regards it as a valuable means of stimu¬ 
lating the young to an interest in a rural career, and as such 
commends it to the favourable notice of local education 
authorities. 

"I’lio Ministry is also instrumental in arranging demonstra¬ 
tions or lectures throughout the country on subjects which are 
regarded as sufficiently imi)ortant to justify such action. In 
1924-25 a series of demonstrations in mole plough draining 
with a tractor-drawn mole plough was held, and has been con¬ 
tinued in subsequent years ; the demonstrations have been 
conducted under the auspices of the. county education 
authority, with assistance from the Ministry’s Machinery 
Adviser. They have been successful in bringing about a 
renewed interest in this form of drainage, which has many 
advantages in suitable districts owing to the relatively low 
labour costs. In 1924, also, a blacksmith's demonstration van 
was jmrehased and equipped by the Ministry in conjunction 
with the Rural Industries Bureau, to lend to county education 
authorities for itinerant work amongst blacksmiths, the 
object being to demonstrate up-to-date methods of farriery 
work and acetylene welding. A second van was acquired for 
the same purpose in July, 1925 ; both vans have been con¬ 
tinually at work, and have proved a valuable means of stim¬ 
ulating a rural trade wliich has been in some danger of declining. 
Mention should also be made here of a series of twenty lectures 
on the breeding and feeding of pigs for bacon, given during the 
winter of 1924-25 by Professor 0. Crowther, M.A., Principal 
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of Harper Adams Agricultural College, and Mr. W. A. Stewart, 
M.A., Principal of the Moulton Grounds Farm Institute. 
These lectures were delivered at twelve centres, and were 
intended to guide producers—and particularly the suppliers of 
co-operative bacon factories—on the production of a more 
uniform type of bacon pig. 

In the sections dealing with dairying and small livestock 
reference will be made to other national schemes which have 
been initiated or encouraged by the Ministry. It only remains 
to add here that the policy of securing co-ordination of work 
was extended in several directions during the year. The 
importance of provincial conferences, between the college and 
county educational and advisory staffs, has already been 
mentioned ; in 1924-25 twenty-three such conferences took 
place. In the summer of 1924 a four-day conference for 
agricultural organizers and others interested was held at the 
School of Agriculture, Cambridge. The subject dealt with was 

Animal Nutrition ” ; about sixty persons attended, and the 
papers and discussions were interesting and instnictive. A 
full report of this conference appeared in the Ministry’s 
Journal for October, 1924. As a further means of promoting 
co-operation, the Ministry arranged conferences of dairy and 
poultry-keeping instructors in London during the Dairy Show 
week. These meetings were much appreciated, and have 
been rei)eated in subsequent years. 

Progress of County Work, —The following are brief notes 
of the extensions of county systems of agricultural education 
which occurred during 1924-25 :— 

PInguani) 

Cheshire. The scheme for concent rating tlio authority’s agri¬ 
cultural education activities at Reaseheath made progress during the 
year. The greater part of Honhull Hall Farm was sold and arrangements 
were made to teniiinato the lease of Worleston Dairy Farm (vacated 
during the spring of 192(1). Work on the new dairy and women’s 
hostel at Reaseheath was commenced. 

Cornwall .—^Two additional assistant agricultural Icctureis were 
appointed to meet the demand for instruction at evening classes. 
About 350 young people attended such classes during the winter of 
1924-25. Motor transport was used to bring the students to the centres 
of instruction, the authority refunding two-thirds of their expenses in 
this connexion. 

Cumberland and Westmorland .—^A new poultry station was established 
at the Newton Rigg Farm School. 

Devon .—^A fourth district lecturer in agriculture wews appointed. 

Essex appointed a commercial horticultural instructor. 

Gloucester ,—^The heavy demand for instruction and advice in poultry¬ 
keeping led the authority to appoint an assistant instructor in this 
subject during the year. 
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Herts appointed a resident teacher of agriculture at Oaklands Farm 
Institute to undertake cost accoimts for its various departments. 

Hampshire .—Progress was made on the building of a new hostel. 

Isle of Wight .—The authority made arrangements with the 
Hampshire County Council whereby in return for a maximum grant 
of £200 the staff of the Sparsholt Farm Institute carried out instruc¬ 
tional and advisory work in the Island. Courses were provided by the 
Hampshire Travelling Dairy School over a period of six weeks, and 
twelve lectures in miscellaneous agricultural subjects were also given. 

Lines. (Holland).—The ( otmty larm Institute (non-residential) at 
Kirton was opened in the autumn of 1924. 

Middlesex .—dairy and poultry instructor was appointed. 

Northumherkitid .—An agricultui‘al organizer and a poultry in¬ 
structor were appointed in the autiunn of 1924. 

Somerset .—A county lecturer in agriculture was appointed to develop 
instnictional and advisoiy work outside the Farm Institute. 

Sussex, East .—^The authority purchased Wales Farm (previously 
rented by them as a demonstration centre) for £9,604, as a preliminary 
to the erection of a farm institute thereon. 

Yorkshire.—The vacant professorship of agricultural chemistry at 
Tweeds was lillod by the promotion of Dr. N. M. (^'omber, then senior 
lecturer on agri(!ultural chemistry and advisory chemist. An assistant 
lecturer in agricultural economics was appointed. The Osgodby Fruit 
Plot was extended by four acres of land, which was rented by the 
authority for development as a sub-station for testing now varieties of 
fruit trees under the Ministry’s scheme. 

Wales 

Anglesey .—The county incubating station was removed to new 
promises and its operations extended. The property cost £2,000, 
and £518 has been spent in adapting the buildings and providing extra 
oipiipment and in establishing county egg-laying trials. 

Brecon and Radnor.-- A fruit demonstration plot was established on a 
statutory small-holding near Builth Wells. 

Carmarthen .—Proposals involving £14,330 for the erection and equip¬ 
ment of educational buildings for the Pibwrlwyd Farm Institute were 
approved. Sanction was also given to certain improvements in the 
farm buildings. 

Denbigh.—An assistant instructress in dairying was appointed. 
Proposals were approved for enlarging the hostel at the Llysfasi Farm 
Institute and providing a new house for the Principal, at a total cost 
of about £4,000 ; also for improving the farm buildings at a cost of 
£2,554. 

Glamorgan.—An instructor in dairying and poultry husbandry 
was appointed. Property near Bridgend with forty-one acres of land 
was acfpiired at a cost of £6,300 for the purposes of a demonstration 
fami and for use as a non-residontial dairy school. 

The County Borough of Swansea adopted a scheme for the pro¬ 
vision of instruction in agricultural subjects, more especially in 
horticulture and poultiy-keeping, to residents in the borough. By arrange¬ 
ment, the instruction is undoitaken by the county agricultural staff. 

Mericmeth .—A full-time instructress in dairying and poultry-keeping 
and an instructor in agriculture and rural science were appointed. 
The latter instructor devotes only a portion of his time to agricultural 
education work. 

Monmouth .—A tender for the erection of the new hostel and educa¬ 
tional buildings at the Usk Farm Institute at a cost of £22,202 was 
accepted. The hostel is designed to accommodate thirty students in 
addition to certain members of the staff. 




1926.] 


Agricultural Education, 1924-26. 


721 


Full-time instructors in horticulture and in poultry-keeping were 
added to the institute stall. 

Pembroke .—A separate instmctress in poultry-keeping was appointed, 
the instructress in the joint subjects of dairying and poultry-keeping 
thereafter to confine her activities to dairying. 

II.—DAIRYING AND SMALL LIVE STOCK 
Milk and Dairy Work. —Educational work in dairying con¬ 
ducted by local education authorities has been well 
maintained during the last few years, as the table below shows. 
In this case statistics are available for the year 1925-26, and 
are included for comparison. 

COMPABATIVE STATEMENT OF INSTRUCTION IN DAIttYlNO PROVIDED BY 
Local Education Authorities in England and Wales during the 
Three Years Ended March 31, 1926 


(1) Total No. of instructor's and in¬ 
structresses employed (including 
‘ those employed temporarily during 

1923-4 

1924-5 

1925-6 

the season) .. 

(2) Travelling Dairy Schools 

65 

69 

72 

No. of teachers employed .. 

No. of students who received in¬ 

32 

39 

38 

struction .. 

2,611 

2,585 

2,728 

No. of fanns visited 
(3) Number of farmers w^ho participated 
in CO - operative cheese - making 

874 

817 

1,106 

schemes 

(4) Farm Institute Courses 

49 

18 

42 

No, of courses 

No. of students who received in¬ 

41 

37 

46 

struction .. 

(5) Lectures and Demonstrations 
ia) Clean Milk Iroduction 

482 

462 

487 

No. 

360 

544 

667 

Attendance (approx.) 

{b) General Dairying 

9,500 

12,600 

17,000 

No. 

196 

198 

290 

Attendance (approx.) 

5,300 

6,300 

10,000 

The most noteworthy features 

of this 

statement 

are the 


diminishing interest in the co-operative cheese school scheme 
and the increased attention that is being given to the question 
of clean milk production. On the former point it need only be 
said that so long as milk producers are satisfied with an 
arrangement under which the bulk of the surplus milk produced 
is manufactured by the distributors they are not likely to 
concern themselves seriously with the establishment of surplus 
milk depots by co-operative effort. Many authorities, however, 
including the Linlithgow Committee, take the view that 
the better scheme, not only for farmers but for all interested 
in the dairy industry, would be one in which the surplus was 
manufactured at the main centres of production by the farmers 

2 z 
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themselves. The attention of the distributive trade would then 
be focussed on the supply of whole milk to the consumer ; 
while the manufactured products, made from fresh un¬ 
travelled milk, would be more acceptable to the consumer 
and therefore better able to compete with dominion and 
foreign competition. Farmers’ organizations are of course 
aware of these arguments, and in certain counties, notably 
Sussex and Essex, co-operative movements for the manu¬ 
facture of surplus milk have been set on foot. Local education 
authorities, by taking advantage of the Ministry’s co-operative 
cheese school scheme, are in a position to assist such schemes 
by providing the preliminary education which is often required 
to test its commercial possibilities. The initiation, however, 
must come from the farmers themselves, and the Ministry 
can only say that in cases where producers are desirous of 
testing the possibilities of co-operative effort, but are not 
sufficiently confident to embark on a strictly commercial 
venture, sets of cheese manufacturing plant are available for 
loan, free of charge, provided that the local education 
authority is prepared to undertake the supervision of the 
scheme during the season. In such event the authority would 
provide the services of an instructress to give instruction to 
students and generally to safeguard the educational nature of 
the scheme, while the farmers would be responsible for 
guaranteeing a minimum daily quantity of milk, and for the 
appointment of a manager of the depot, and would undertake 
to acce.pt payment for the milk on the basis of the returns 
from sale of produce. 

The widespread interest which has developed in the 
question of clean milk production is the most encouraging 
feature of dairy educational work. 'I’he increased activities 
of county education staffs in the way of lectures, clean milk 
demonstrations, and so on, are sufficiently indicated by the 
figures in the statement above. The following table, referring 
to clean milk competitions, is also suggestive :— 


1923-4 1924-5 

No. of competitions held .. ., 7 26 

No. of competitors ., .. .. 181 663 

No. of cows. 4,662 16,467 


The Guide to the Conduct of Clean Milk Competitions 
(Miscellaneous Publications, No. 43, price 4d.), issued by the 
Ministry in 1924 and since revised, has proved of great value 
as a means of securing uniformity and stimulating interest. 
The movement now covers almost all the important milk- 



1926.] 


Agricultxjbal Education, 1924-25. 


723 


producing areas, and the aggregate effect on the milk supply is 
considerable. Broadly speaking, however, farmers are still 
left without the incentive of “a higher price for a cleaner 
product.” In course of time this is bound to come, and the 
lead should properly be taken by the distributing trade. The 
latter, in turn, waits on public opinion ; hence the Ministry 
attaches the greatest importance, in this phase of educational 
work, to securing the co-operation of those who are able to 
influence public opinion, particularly public health committees 
and medical officers of health. 

In other directions the Ministry has assisted local authorities 
and other bodies in their efforts to secure an improved milk 
supply ; for example, by the circulation of a scheme of 
milking competitions, drawn up by a committee of experts, 
and by the loan of clean milk demonstration apparatus for 
use at agricultural shows. In all this work close touch is 
maintained with the National Institute for Research in 
Dairying, Reading, whose efforts to stimulate a scientific 
interest in clean milk production are well known. The period 
under review also saw the initiation of a scheme under which 
dairy bacteriologists have been appointed at most provincial 
colleges to undertake the bacteriological tests of milk samples 
and to give assistance to county staffs in their advisory work 
on clean milk production. Reference should also be made 
here to the special courses in clean milk production which 
are now held at most of the agricultural colleges for the benefit 
of sanitary inspectors employed by local authorities. These 
courses represent a new feature of educational work, which is 
intended ultimately to secure that those concerned with the 
administration of measures of milk control should become 
acquainted at first hand with the i^ractical aspect of miUc 
production and hygiene. The courses were initiated by the 
Ministry after consultation with the Sanitary Inspectors’ 
Association, and so far they have been well attended and much 
appreciated. They are distinct, of course, from the courses 
for county instructors, which have been held for some years at 
Reading, and from the courses for milk recorders held at 
Reading and the Midland College. 

Finally, a word may be said on the question of the rationing 
of dairy cows, which provides one of the surest means of 
reducing the cost of milk production to the farmer. A good 
many local education authorities operate advisory rationing 
schemes, but there is, or was, considerable diversity of treat¬ 
ment, which militated against the value of the work. In 

2 z 2 
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September, 1924, the Ministry set up a committee to consider 
and advise as to a uniform scheme of advice in rationing, the 
general adoption of which would enable a closer comparison 
to be made of results obtained on different farms and in the 
several counties. The committee’s report, which was sub¬ 
mitted in August of the following year, was printed and 
circulated to local education authorities and other bodies 
interested in the promotion of rationing advisory schemes. 
The main conclusion of the committee was that the general 
administration of a scheme of advice on rationing, uniform in 
its main principles, was both practical and desirable, and a 
standard scheme was outlined which provided, inter alia, 
for the utilization of milk-rccording societies as extensively 
as possible. The committee also recommended that in milk- 
producing counties agricultural organizers should be provided 
with the assistance of one or more officers, specially appointed 
to deal with matters of dairy husbandry, with particular 
reference to rationing. Up to the moment no definite move 
has been made on the part of local education authorities to 
increase their staffs as recommended by the committee, but 
reports received by the Ministry indicate that interest in the 
scientific feeding of dairy cows is being much stimulated 
amongst dairy farmers, and also amongst those authorities 
whose educational activities have not so far included a 
rationing advisory scheme. 

Small Live Stock. —Through its Poultry Advisory Com¬ 
mittee, whi(*h includes representatives of all sides of the 
poultry industry, the Ministry is able to keep in close touch 
with the industry’s needs, and to suggest from time to time 
educational schemes calculated to develop scientific knowledge 
amongst poultry-keepers. Although in the aggregate the 
industry is a large one, and makes a substantial contribution 
to the home* produced food supply, the working unit is usuaUy 
small, ’rhe small-holder and cottager, with little capital and 
unaccustomed to think in terms of “ big business,” are often 
content to run a mixed flock of hens, accepting eggs gratefully 
when they come, worrying little when they do not, and rarely 
concerning themselves with the value of pure stock and tiie 
possibilities of securing a more regular production of eggs. 
The educational schemes of local authorities are directed 
largely towards raising the standard of poultry-keeping 
amongst this class, which forms an appreciable proportion 
of the whole industry, and presents one of the most hopeful 
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avenues to capturing for the home market some of the very 
considerable trade in imported eggs and table poultry. 

The local education authorities of fifty-three counties 
have now appointed instructors (or instructresses) in poultry¬ 
keeping. Their work is mainly of an itinerant nature, 
lectures and demonstrations, given singly or in series, being 
followed by advisory visits to. poultry-keepers in the area. 
Two schemes may be specially mentioned, viz., egg-laying 
trials and the scheme for the distribution of hatching eggs and 
day-old chicks. The latter scheme has as its object the intro¬ 
duction of pure strains from trap-nested stock to the ‘‘small ” 
poultry-keeper who could not otherwise afford to purchase 
satisfactory eggs or chicks. A certain number of “ station- 
holders,” subject to inspection by the authority, is selected 
by each county adopting the scheme ; the eggs (or chicks) 
are distributed to approved applicants at reasonable rates, 
and the difference between these rates and those which would 
normally be obtained is made up by means of a small “subsidy ” 
paid by the authority to the station-holder. The cost of the 
subsidy and other expenses arising out of the scheme are 
aided by the Ministry at the rate of 6()| per cent. The scheme 
is now in operation in forty counties (in four cases on a non¬ 
subsidy basis), and the following table shows the extent to 
which it is utilized :— 


Egg-Distribution Scheme 


Year 

No. of station-holders 

Total distribution 

1922 

208 

Eggs 

91,034 

Chicks 

35,991 

1923 

292 

97,142 

36,770 

1924 

316 

107,96 ) 

40,CC7 

1925 

353 

112,464 

68,772 


It need hardly be added that a careful watch is kept over the 
distribution of eggs and chicks under the scheme, and as far as 
possible their dispatch is followed up by advisory visits from 
the county poultry instructor in order that the value of 
securing high-quality stock may be properly appreciated and 
full advantage taken of it, 

Egg-Laying Trials .—These have now been organized in 
some thirteen counties. Apart from their value in stimulating 
the production and maintenance of high egg-producing stock 
they afford a unique means of demonstrating the chief points in 
up-to-date poultry management, and in this way possess 
educational merits which the Ministry would commend to all 
local education authorities. The trials are financially self- 
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supporting, the Ministry aiding only the salary of the manager 
in charge and the initial outlay on establishing the trials. 
In 1924 the Poultry Advisory Committee drew up a set of 
model regulations and a uniform method of scoring, and with 
few exceptions these have been adopted by the authorities 
who are conducting laying trials. 

Stud Ooat Scheme ,—This is administered by the British 
Goat Society, with the aid of a grant from the Development 
Fund. Approved stud goats, of a standard not lower than 
that required for entry into the Society’s herd book, are 
selected throughout the country, on an undertaking by the 
owners to provide services at low fees (not higher than 5s.) 
for small-holders and cottagers. A subsidy is paid by the 
Society in respect of these services, the cost being refunded by 
the Ministry. The scheme thus aims at* raising the standard 
of milch goats kept by ‘‘ small men,” and increasing the value 
of goat-keeping as a source of milk in the remoter districts. 
Particulars of the progress of the scheme are as follows :— 

Year No. of centres Stud-goats approved Services given 

1924-6 .... 73 73 841 

1926-6., .,83 89 1,115 

National Poultry Institute Scheme ,—A full description of 
the objects of this scheme and the method of administration 
was given in the above-mentioned report of the Intelligence 
Department (pp. 106-110). The progress of the research work 
which is being conducted under the scheme is also fully 
described elsewhere.* It will be sufficient to say here, therefore, 
that the later stages of the scheme, viz., the completion of 
the poultry investigation plant at the National Institute of 
Poultry Husbandry at Harper Adams Agricultural College, 
and the equipment of that centre as an institution fully qualified 
to undertake higher education in small livestock husbandry, 
have reached an advanced stage of progress. Up to March 31, 
1926, capital expenditure amounting to £20,824 had been 
incurred on the whole scheme, which by completion is expected 
to cost £26,000, towards which the poultry industry con¬ 
tributes one-fourth. Maintenance grants in respect of the 
various portions of the scheme commenced to be paid in 1922-23 
and have now reached £6,500 per annum, which is approxi¬ 
mately the annual expenditure estimated to be involved in the 
full working of the scheme. 

* Research and the Latid. By V. E. Wilkins, B.Sc. (London : H.M. 
Stationery Office, 28. 6d. net, cloth 3s. 6d.) 
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III.—SCHOLARSHIP AND TRAINING SCHEMES 

Scholarships for the Sons and Daughters of Agricultural 
Workmen and Others. —^This scheme was introduced under 
Section 3 of the Com Production Acts (Repeal) Act, 1921, 
which specified scholarships as one of the subjects of aid from 
the fund of £1,000,000 provided for agricultural development. 
The five-year period to be covered by this fund expires on 
March 31, 1927 ; thus the 1926 awards (jomprised the last of 
the scholarships to be granted undeu* the Act, and it has not 
yet been decided whether the scheme shall be continued as 
a permanent feature of the Ministry's educational activities. 
During the ‘‘ experimental ” period the scheme has been 
administered by the Central Scholarships Committee of the 
Ministry, the award of Class Ill scholarships (short-course) 
being made after considering recommendations made by 
area scholarships committees, composed mainly of repre¬ 
sentatives of local education authorities and of agricultural 
labour organizations. The total cost of the scheme during 
this period, including the completion of scholarships awarded 
this year, will be approximately £108,000. 

The following stat^mient sums up the position regarding 
applications and awards for the five years : — 



1022 

1023 

1024 

1925 

1920 

Total 

Eligible applicants 

162 

200 

280 

303 

304 

1,204 

Scholarships awanlofi 







Class T. 

7 

8 

14 

9 

11 

49 

Class II 

10 

11 

14 

10 

10 

55 

Class TIT 

73 

80 

124 

109 

113 

508 

Total 

00 

108 

152 

128 

134 

612 

Occupations of parents 



38 * 




Agricultural workmen. . 

21 

21 


23 

42 

145 

Working bailiffs 

4 

(i 

11 

11 

6 

38 

Small-holders .. 

10 

25 

37 

40 

30 

160 

Other mral occupations 

21 

23 

26 

25 

22 

117 

Candidates who were 







themselves agricultural 


* 





workers 

25 

33 

40 

20 

25 

1 

152 


A full report of the working of the scheme will be published 
in due course. In the meantime it may be said that, educa¬ 
tionally, the scholars have, with extremely few exceptions, 
justified their selection by securing satisfactory diploma and 
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certificate awards at the conclusion of their courses of training. 
There is little doubt, also, that the scholarships have had a 
marked influence on the careers of the recipients. It is not 
possible to give here the details of the numerous cases of 
progress which have been brought to the Ministry’s notice, 
but it may be said generally that in the case of the large 
majority of the scholarships which have already terminated, the 
students have succeeded in securing satisfactory posts in 
agriculture or horticulture, or have used the scholarships as a 
stepping-stone to a more prolonged period of training. 

Post-graduate Scholarships for Intending Agricultural 
Organizers and Teachers. —The Ministry, in conjunction with 
the Board of Agriculture for Scotland, awards a limited number 
of scholarships each year to provide further training for 
graduates who contemplate a teaching or advisory career in 
agriculture. The scholarships are awarded on the recom¬ 
mendation of the Advisory Committee on Agricultural Science ; 
they are tenable for two years, of which the first is normally 
spent at a research institute in this country, and the second 
at a university abroad. The main object is to give the scholars 
a broader view of the agricultural industry as a whole, and 
thus to introduce by degrees a more enlightened vision into the 
teaching of agriculture in this country. The scheme was 
commenced in 1924, and the following scholarships have been 
awarded to applicants from England and Wales :—1924, 4 ; 
1925, 4 ; 1926, 3. The foreign universities visited have been 
California, Cornell, Minnesota, and Wisconsin. The scholar¬ 
ships include in all cases a course in the technique of teaching. 

Training of Disabled Officers in Agriculture under the Royal 
Pensions Warrant. —Of the four schemes administered by the 
Ministry since the Armistice for the training of ex-officers 
and men in agriculture, the above is the only one still in 
being, and that to only a limited extent. Twelve ex-officers 
were accepted for training during 1924, and the majority of 
these were placed on farms in this country approved for the 
purpose by county authorities for agricultural education. 
The remainder were accommodated on farms overseas, all 
necessary arrangements for their training being made through 
the Dominion and Colonial Governments concerned, and, in 
the case of one ex-officer who proceeded to a foreign country, 
through the British Consul. Whilst undergoing training— 
the maximum duration of which was two years—each 
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officer received from the Ministry as -a training allowance 
the difference between his disability retired pay and the 
maximum disability retired pay for his rank. The progress 


of the scheme up to 
following table :— 

March 31, 1925, 

is indicated 

in the 


England 
and Wales 

Overaeas 

Total 

In training 

21 

4 

25 

Completed or left training 

.. 430 

81 

611 

Total approved .. 

461 

85 

536 

Rejected .. 

11 

1 

12 

Applications withdrawn 

83 

12 

95 


545 

98 

643 

* * 

* * 

* * 



TRIALS OF CAULIFLOWERS FOR 
PICKLING 

J. K. Thompson, N.D.A., 

The Agricultural Institute, Kirton, 

The trials, summarized in the following notes, were con¬ 
ducted in 1925 with the object of finding out the most suitable 
varieties of cauliflower for pickling purposes ; and they were 
started because inquiries had shown that over four-fifths of all 
the cauliflowers used here in pickles were imported from 
abroad, the manufacturers stating that they are unable to 
obtain from English growers the type of cauliflower they want, 
although they offer good prices. 

The cauliflower required for pickling should have a close, 
compact and firm, white head, with but little stalk. The 
“ curd ” or flower ’’ is the valuable part; stalk is waste 
and must be cut out, so far as the best-grade pickles are 
concerned. The greater the proportion of curd and the smaller 
the proportion of stalk, the more suitable is the head for the 
purpose. A loose, stalky, and “ seedy ” yellowish head is 
useless. There are intermediate types, but the accompanying 
illustrations of (A) a good type and (B) a bad type of head 
demonstrate, respectively, what is and what is not suitable 
for the pickle maker. 

Arrangement of the Trials. —^A comprehensive selection of 
cauliflowers was made for the test. Some were varieties grown 
only on the Continent; others, though favoured there, are not 
well known here ; while a third category comprised all the 
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better-known and most popular varieties grown in this 
country. The list was further extended by including, in most 
cases, different stocks of each variety, to ascertain the com¬ 
parative value of strains. All the cauliflowers were grown 
under ordinary field conditions. 

The seed was sown in early May on a carefully-prepared 
sced-bed, and the plants were transplanted in early July 
into well-prepared ground, following a celery crop which had 
failed through drought. At this time the plants were getting 
rather “ leggy,” and it would seem advisable to regulate 
time of sowing to suit the time when transplanting is likely, 
for leggy, overgrown plants do not make a good beginning 
for the crop. This point is worth some attention, as where 
cauliflowers are grown as a field crop, they usually follow 
early potatoes, or they may follow spring cabbage, and 
transplanting time depends absolutely on the time of removal 
of the first crop. Definite information on this matter is not 
available at the moment but, in the writer’s opinion, it is 
desirable to exercise judgment, and not necessarily to sow at a 
certain time, just because it is the customary time. 

The land had been well worked for the previous celery crop, 
and had received a dressing of farmyard manure. At the time 
of planting out the cauliflowers, a dressing of IJ cwt. sulphate 
of ammonia, 4 cwt. superphosphate, and 1| cwt. muriate of 
potash, per acre, was mixed and worked in to the soil just 
before planting. After-cultivation consisted of several hoeings 
to keep the land open and loose, and free from weeds ; good 
cultivation throughout is necessary for this crop. 

The trials suffered through very dry weather after the 
seed was sown and at transplanting time, and, as a result, 
many of the stocks were finally represented by but few plants. 
This affected judgment chiefly in regard to general habit of 
growth and the possible yield of certain stocks, and it also 
prevented a really full comparison of strain ; but the main 
object, of determining the suitability of varieties for pickling, 
was not interfered with, and upon this point very definite 
information was obtained. 

As the stocks came into full cropping, heads of each variety 
Were examined and judged from the standpoint of their 
suitability for pickling; the results are given in the accom¬ 
panying table. A selection of heads was also submitted to a 
prominent firm of pickle manufacturers, and their observations 
on the merits of the respective specimens are given in the last 
column of the table. 




A.- “Dnnibl) (liniil ' Siiitahk'. 



Tytk B.—“All the Year Hoiijid." rnsmfahlr 


I'uiALs (AriJU.ow has Koa rickJ.iNf;. 


?o face paoe 7n0. 
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Observations on the Trials— A study of the table shows 
that several varieties stand far ahead of the others in suit¬ 
ability for pickling purposes. Danish Giant, Erfurt Dwarf, 
Erfurt Forcing, Erfurt Mammoth and Delft Short Stem are 
all good ; of these, Danish Giant must be awarded pride of 
place in these trials. The firm of pickle manufacturers, to whom 
heads were submitted, declared it equal to the best cauli¬ 
flowers imported from Italy. 

The varieties commonly grown in this country, such as 
Veitch's Autumn Giant and Eclipse, are not really suitable 
for pickling, although, by careful selection, a fair sample of 
Eclipse could be made up. 

The table reveals remarkable differences, in general habit 
and in time of cropping, between different strains of some of 
the varieties ; and, in some cases, two distinct types were 
noticed and described in the one stock, i.e.. Early London, 
Stock C., Walcheren, Stock A., and Early Erfurt Mammoth. 
This question of variation in strain opens up a big issue. As 
a result of these trials certain varieties are shown to be good 
for pickling purposes ; the question is whether the grower can 
be sure of getting similar results to those of the trials no 
matttT where he purchases his stocks of the suitable varieties. 
Information on this point is not complete because, as already 
stated, many stocks were represented by only a few plants ; 
and further investigation is proceeding. All that can be said 
now is that caution is necessary in selecting the strain of any 
particular variety decided upon. It may be noticed, for 
instance, that stock “ A ’’ of Danish Giant stood well ahead 
in the trials of stock “ B.” 

It should be pointed out that for practical purposes, so far 
as the object of the trials was concerned, the bulk of the 
varieties cropped very close together. One stock of Early 
London cropped weeks before any other stock in the trials, 
while both stocks of Giant Italian were very late. Early 
London is, however, an early variety and frequently used in 
this country for forcing purposes. 

Some Notes on the More Successful Varieties.— A little 
information about the better pickling cauliflowers, as shown 
by these trials, may be of interest. All are varieties but little 
known in this country. They cropped about the same time as 
the bulk of the other varieties ; if an 3 rthing they were a trifle 
later than the average. They were all either of smallish or 
medium growth. Danish Giant, the best of them all, was on 
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)ne type ( a ) is loose 
ind stommy, the other 
b ) firm, fairly com- 
)act and close-CTOwing. 
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the small side. The heads produced were also small, as a 
rule. If they grew big, they began to lose quality, although 
it must be noted that Erfurt Mammoth and Erfurt Forcing 
produced good-sized heads of very suitable type. On this 
point further investigation is being carried on. Again, all 
the more successful varieties were of high-grade quality for 
ordinary culinary purposes. Indeed, in the writer’s opinion 
they were better in this respect than many of the kinds 
common^ grown, the large proportion of curd and small 
proportion of stem making a more delicate cauliflower for the 
table. 

As the varieties which did best in these trials are usually 
of smallish habit and, as a rule, produce smallish heads, 
especially Danish Giant, they might well be planted closer 
together in the row, and, if practicable for working, the rows, 
also, might be less distance apart. For the time being, 1 ft. 6 in. 
between the plants by 1 ft. 6 in. or 1 ft. 9 in. between the rows 
would appear to be a useful distance for planting ; and this 
point is being further investigated. In connexion with this 
question, it may bo pointed out that, planted at the ordinary 
distance of 2 ft. by 2 ft., an acre will carry 10,890 plants. 
With the typ(' of cauliflowers ordinarily grown for markc‘t, 
weighing about 1| lb. each, this Avould imwi a ])rodiiction of 
13,612 lb. of cauliflower per acre. On the other hand, Danish 
(Jiant, weighing | lb. per head, grown on the same basis, 
would produce 8,167 lb. of cauliflower. Weights are taken 
as of beads free of foliage in both cases 

If planted 1 ft. 6 in. by 1 ft. 6 in., howcvc'r, Dajiish Giant 
would produce 19,360 plants per acre, equivalent to 14,520 lb. 
of cauliflower, thus giving the same yield per acre as the 
larger kinds ; and, if sold on the ordinary market, the in¬ 
creased number of plants per acre would probably weigh 
against a possible reduetkm in price, due, despite the better 
quality, to lack of size. 

Conclusion. —It may be observed that the pickling trade 
seems to offer a promising opening for home-growui cauli¬ 
flowers of the right type, offering the grower an alternative 
market, which is eminently desirable when he has so little 
control over the sale price of his produce. Good prices are 
offered by the pickling trade, prices far ahead of anything 
realised on the ordinary market during the 1925 season. 
It must be remembered, however, that cauliflowers for pickling 
must meet the requirements of the manufacturer. He must 

3a 2 
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be offered the right class of article, and in the form in which 
ho can best deal with it; otherwise he will continue to buy 
from the foreigner, who in this, as in many other ways, is 
ever ready to frame his production to suit the demands of 
the British customer. 

As already intimated, the trials, further elaborated, have 
been continued during the current year. In these 1926 trials, 
closer planting of Danish Giant is being tried for comparison 
in weight of crop against Veitch’s Autumn Giant. 

Preliminary Note on the Results of the 1926 Trials —The 
1926 trials, now nearly completed, confirm last season’s results, 
so far as varieties are concerned, and further reveal the 
necessity for careful selection of stock of whatever variety is 
grown. A block of Danish Giant grown for pickling was 
reported on by the manufacturers as really very good, and 
contract prices were asked for. In contrast to this, and 
emphasizing the necessity of exercising care in choice of stock, 
a grower reports that ho has grown a certain stock of Danish 
Giant and his manufacturer is full of complaints. 

The seed was sown at the end of April, a trifle (earlier than last 
year; transplanting commenced on June 24, the crop following 
spring cabbage. At this time the plants were of nice growth 
for th(^ purpose. Manuring was exactly as for the 1925 trials, 
a dressing of farmyard manure being ploughed in after the 
cabbagci had been cleared. A definite point arising from these 
trials is that the land for those varieties suitable for pickling 
must be well prepared, although they do not require more 
than ordinary cultivation. The common varieties, such as 
Veitch’s Autumn (jiant. Eclipse, etc., will stand a little rough 
treatment, but not so Danish Giant, the Erfurts, and so on. 
It can now be stak'd definitely that Danish Giant and other 
such varieties may be planted, with advantage, close in the 
rows, as near as 1 ft. in the rows by 1 ft. 6 in. between the 
rows, or any such distance as is most convenient for after 
cultivation. 
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AGRICULTURAL MACHINERY TESTING 
SCHEME 

Refebence has been made from time to time* to the 
scheme for testing agricultural machinery which has been 
instituted in order to furnish accurate information for the 
guidance of farmers and manufacturers regarding the utility, 
efficiency, reliability and working costs of each machine or 
implement tested. A number of tests are proceeding as a 
result of applications from manufacturers. 

The result of the first completed test (on a G-h.p. oil engine 
manufactured by Messrs. Fairbanks, Morse and Co.) is printed 
below. It will be seen that it consists of two docunuuits, a 
certificate under the seal of the Ministry and a report by the 
Agricultural Machinery Testing (Committee.f The certificate 
states the bare facts of the test. The report goes beyond these 
bare facts ; it contains information on the mechanical con¬ 
struction and condition of the engine on stripping, on the 
running costs, and an expression of opinion as to the merits 
of the design. 

From the information supplied in these documents a 
prospective purchaser should be able to form a reliable 
o})inion on the merits of the article. The first report and 
certificate may, however, be of interest to a wider circle of 
readers. The documents here printed may be taken as fairly 
representative' of what will be produci'd as the result of tests 
of other machines. The amount \)f detailed information wall 
obvio\isly vary : in the case of complicated machinery it 
may be extensive ; with simple implements subjected to simple 
tests the certificate and report will be short. 

Ministry of Aciricijt.ture and Fisiierif.s 
Certificate of Performance Under Test of 6-h.p. Fairbanks- 
Morse Internal Combustion Engine, manufactured by Messrs. 
Fairbanks, Morse and Co., Ltd., Chicago, IJ.S.A., and entered for 
test by Messrs. Fairbanks, Morse and Co., 87 Southwark Street, 
London, S.E. 1. 

The engine was tested by the Institute of Agricultural Engineering, 
University of Oxford, acting under the authority of the Minister 
of Agriculture and Fisheries. 

♦ See this Journal for May, 1925, page 184; August, 1925, page 
387 ; and November, 1925, page 675. 

t The Committee consists of Mr. C. Dampier Whotham, F.R.S. 
(Chairman); Mr. H. German; Mr. J. H. Hyde, of the National Physical 
Laboratory; Mr. L. A. Legros, O.B.E., M.I.M.E.; and Dr. B. J. Owen, 
Director of the Institute of Agricultural Engineering, Oxford. 
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The following data were obtained as a result of this test:— 

Brief SrEtTiacATiON 

Single cylinder, horizontal trunk type with detachable cylinder 
head, liorizontal split bearings. Automatic inlet valve, exhaust valve 
operated by half-time shaft through spur wheels. Sight feed 
luV)ricator supplying cylinder and pistons, grease cups supplying 
big end to connecting rod, main bearings, spur wheels, governor 
and magneto gear. Throttling governor system. Rotary high- 
tension magneto. Requires petrol for starting, then runs on paraffin. 
Speed 450 r.p.m. Cylinder bore, in. Stroke, 8 in. Diameter of 
shaft, 2 ^ in. Normal rating, 6 b.h.p. Price £43. 


Details of Results 

(1) Duration of Trials 



Hours 



Ih’cliininary 

I’ost 

ObstTvations 


run 

run 


No load 

10 

4 

t^loMo speed regulator in us? 

Full load 

5 

9 


Over load 

2 

5 

Governor position alterecl 

Belt test 

1 

5 



(2) Bi’ak(3 llorso-Power and Fuel and Oil Consumption 


Brake 

horse- 

]>owcr 

Fuel con- 
sum})tion 
in pints 

Number 
of hours 
running 

Fuel per 
brake 

horse-power 
hour in 
pints 

Fuel per 
hour in 
])ints 

Lubricating 

oil 

consumption 
in pints 

Nil 

8-13 

4 


2-03 

0-30 

2-48 

12-00 

5 

0-99 

2-40 

0-45 

.‘$•26 

19-40 

(i 

1-00 

3-23 

0-50 

4-(m 

31-25 

8 

0-89 

3-92 

0-60 

6-04 

45-10 

9 

0-84 

5-01 

0-72 

7-10 

32-30 

1 

0-91 

6-40 

0-60 


It is estimated that the fuel and oil consumption figures are correct 
within plus or minus one per cent. 

General Observations 

The engine continuously developed its rated power (6 brake horse¬ 
power) at the normal speed (450 revolutions per minute) specified. 
With a temporary alteration to the governor setting, the maximum 
power developed by the engine was 7 brake horse-power. The 
bearings and all moving parts ran satisfactorily under normal 
working conditions without overheating. 
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Loads were coupled to the engine directly by means of a brake arul 
indirectly by means of a belt and, at G brake horse-power the 
fuel consumption averaged 5-01 pints per hour and oil consumption 
averaged 0*083 pint per hour. 



IN WITNESS whereof the Oflicxal 
Seal of the Minister of Agri¬ 
culture and Fisheries is here¬ 
unto affixed this twenty-third 
day of September, One thou¬ 
sand nine hundred and 
twenty-six. 

(Signed) H. O. Richardson, 

Authorised by the Minister. 


Ministry of AoRK’ui/riuiE an;d Fisheries 
Machinery 'Fehttnu CeMMi'rrEE 


Report on Performance Under Test of (> h.p. Fairbanks-Morse 

Internal ('ombustion Engine manufactured by Messrs. Faiihanks, 

Morse and Co., Ltd., Chicago, U.S.A., and entered for test by Messrs. 

Fairbanks, Morse and Co., 87 Soutliwark Street, London, S.E. 1. 

Class. - Internal combustion engine. 

Name. — Fairbanks-Morse 6 li.p. Stationary Engine. 

Details 

Description.— Single cylinder horizontal trunk with removalile 
cylinder head. Hopper cooled. Automati(*> inlet valve . Exliaust valve 
operated by Vialf-timo shaft through spur wheels. 

(1) Lubrication .—Sight feed drip lubricator supplying (ylinder and 
piston, grease cups siipyilying connecting rod, mam bearings, spur 
wheels and governor arrangements. 

(2) Governing System .—A system employing the throttling principle 
operating through rotating weights on to a butterfly valve on the 
carburettor. Close speeil hand regulator fitted. 

(3) Ignition.— Ignition is supplied by a Fairbanks-Morse rotary 
high-tension magneto. The magneto is sealed. 


Brief Speciiii'ation 
Speed 

Cylinder bore 
Stroke 

Diameter of shaft 
Size of belt pulley 
Size of flywheel .. 
Capacity of fuel tank 
Weight .. 

Price (January, 192G) 


150 revolutions ])er minute. 
5 } in. 

8 in. 

2^ in. 

12 in. X 6 in. 

28 in. X 2k in. 

5 gallons. 

760 lb. 

£43. 


Scheme of Test. —Tlie engine was bolted to timber baulks, whiqh 
were in turn secured to tho floor by long bolts set in concrete. 

A series of tests was carried out from no load up to full load, and 
measurements were taken of brake home-pow^or, fuel and oil con¬ 
sumption. The load was ayiplied by means of a Walker fan brake. 
Owing to the short length of the engine shaft it was not possible to 
couple the fan brake directly and an extension shaft was necessary. 
A flange coupling was bolted to the shaft and carried the extension 
shaft, which was sui)y)orted hy a Skefko plummer block mounted on a 
bracket secured to timber baulks, which were in turn bolted to the 
floor. 
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The brake consists of two rectangular plates held by radial arms in 
such a manner that they are presented normally to the direction of 
motion. The brake is calibrated. 

The fuel is drawn into the carburettor by suction from a fuel tank 
located in the base of the engine. The tank was filled with a known 
weight of paraffin, and at the conclusion of each test was drained 
and the quantity removed was weighed and the fjuantity consiuned 
ascertained. Similarly the (juantity of cylinder oil consumed w^as 
measured. 

Before tests commenced the engine was stripped and after re¬ 
assembly was run for about six hours to free all bearings. 

SOMMAKY OF RESULTS 

(1) Duration of Teat, —The number of hours running under test was 
42 and the total hours of running 60. 

(2) Pmver Developed, —Tests were made with the brake absorbing :— 

(1) 2-48 h.p. (2) 3-26 h.p. (3) 4*06 h.p. (4) 6-04 h.p. 

The engine devoloj:)ed a maximum horse-power of 7, witli an alteration 
of the governor setting. The guaranteed power of the engine, 6 h.p., 
was continuously developed at the rated speed without overheating. 

All bearings and moving parts ran satisfactorily under full load 
without overheating. There is a reserve of power beyond the rated 
h.p. of 6 as shown by the overload test yielding 7 h.p. 

(3) Fuel Consumption,--The carburettor is provided with a small 
reservmir for petrol controlled by a valve for starting purposes. When 
sufficiently hot the engine runs on paraffin and except when ruiming 
at full load one charge of petrol is sufficient to raise the temperature 
of the cylinder to that required for complete vapori/.ation of the 
paraffin. On full load and especially when the air t.omp ratuo is 
low a second charge is usually required. 

The consumption at various loads was as follows :— 

Brake Paraffin in 

horse-power pints ps)r hour 

Nil 203 

2- 48 2-40 

3- 26 3-23 

4- ()6 3-92 

604 601 

OvcT’load 

716 6-46 

The paraffin used for running was Shell Brand, specific gravity 
0-805, price lOd. i)er gallon. Calorific value, 18,500 b.th.u. per lb. 

The petrol used was Shell No. 1. The capacity of the reservoir is 
just under half-pint. The lubricating oil used for the sight drip feed 
for the cylinder and piston was Speedwell b. sp gr, 0*9. The 
consumption works out at about one pint for every 12 hours of 
rtinning at the rated horse-power, the average rate being 10 drops 
per minute. 

The main bearings, connecting rod, spur wheels, and governor gear 
were lubricated by means of grease cups using Mobiloil grease. 

Mechanical Parts 

Condition of Engine on Stripping 

(a) Piston and Cylinder. —The piston showed very slight carboni.:a- 
tion on the head, but otherwise was in good condition. The rings were 
a good lit and in good condition. Lubrication was satisfactory! 

The cylinder head gasket was not quite a good fit over the bolts, 
but there were no signs of leakage. The cylinder seemed not to have 
been ground satisfactorily, as tool marks running circumferentially 
were observed. 
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(6) Valves ,—^The valve Beatings were in good condition. The valves 
operate through holes in the cylinder head casting, which are capable 
of being rebored and fitted with bushes should undue wear occur. 

The exhaust valve is operated by a half-time shaft through spur 
wheels and the action of the inlet valve is automatic. 

The si:)ring on the inlet valve with this system must necessarily be 
weak and so does not provide the rapid closing necessary to i^rovont 
a small amoimt of spray being ejected through the air valve of the 
carburettor. 

(c) Ignition., —Ignition is supplied by the Fairbanks-Morse rotary 
high-tension magneto. An impulse coupling on the magneto auto¬ 
matically operates at very slow speeds, retarding the spark, and cuts 
out after the first few revolutions. This materially aids starting. 

{d) The Carburettor has two compartments, one for petrol, the 
supply being controlled by a needle valve. In the other compartment 
are situated the air valve, the delivery end of the piping from the 
fuel tank and a needle valve for the control of the paraffin supply. 
A butterfly valve automatically operated by the governor is also 
incorporated. 

(^) Bearings. —The crankshaft bearing caps were removed and showe I 
no signs of wear ; lubrication was quite satisfactory. The big end 
bearings were in good condition, lubrication being satisfactory. 

(/) Durability and Upkeep, —^The engine is soundly constructed 
throughout and should stand up well to the work required of it. The 
engine starts easily, and during running only requires the cooling 
water supply to be maintained. With orclinary care the engine shoukl 
have a long life. 

(q) Accessibility for Repairs, —All parts are readily accessible for 
repairs and the farm mechanic should be able to carry out any replace¬ 
ments or adjustments should they be necessary. An instruction book, 
supplied with the engine, gives the fullest details of all the parts. 

{h) Adaptability for Machinery, —^Provision is made on both fly¬ 
wheels for attaching jjulloys of two .standard sizes. This arrangement 
is very useful, as a pulley of one size may not be suitable for all the work 
the engine is called upon to do. 

The i)ulley sujjpliod was bolted on to the flywheel and a drive arranged 
on to a liamford root cutter slicing beets. The load fluctuates as the 
beets are gripped by the knives and this gives a series of slight shocks 
to the engine. The power required by the cutter on full load is in the 
region of 6 h.p., and the engine easily took the load. 

(0 Running Costs. —On full load the cost of running the engine for 
one hour was as follows ;— 

Paraffin (at lOd. per gallon) 

Lubricating oil (at 4s. 9d. per gallon) .. 

Grease (at lOd. per lb.) .. 

Conclusions 

The engine continuously developed its rated power (6 brake horse¬ 
power) at the normal speed (460 revolutions per minute) specified. 
With a temporary alteration to the governor setting, the maximum 
power developed by the engine was 7 brake horse-power. The bearings 
and all moving parts ran satisfactorily under normal working conditions 
without overheating. 

Loads were coupled to the engine directly by means of a brake and 
indirectly by means of a belt, and at 0 brake horse-power the fuel 
consumption averaged 6-01 pints per hour, and oil consumption 
averaged 0-083 pint per hour. Both these figures may bo regarded as 
satisfactory. 


O-Sd. 

0*6d. 

0*6d. 

7-3d. say 7Jd. 
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Taking into consideration the class of work for which the engine 
is intended and the price, the design and structural arrangements 
are good. The design is such that all the main components are easily 
accessible. 

Details of Results 


(1) Duration of Trials 



Hours 



Preliminary 

Tost 

Observations 


mil 

j*iin 


No load 

10 

4 

Close Hjieed regulator in use 

Full load 

o 

9 


Over load 

2 

r* 

(governor position altered 

Belt t€\st 

1 

r> 



(2) Brake Horse-Power and Fuel and Oil Consumption 


Brake 

horse¬ 

power 

Fuel con¬ 
sumption 
in pints 

Niunber 
of hours 
running 

1 

Fuel per 
brake 

horse-power 
hour 
in pints 

Fuel per 
hour 
in pints 

Lubricating 

oil 

consumption 
in j>ints 

Nil 

813 

4 

— 

2*03 

0-30 

2*48 

12*00 

5 

0*99 

2*40 

0*45 

3*26 

19*40 

6 

1*00 

3-23 

0*60 

4*06 

31*25 

8 

0*89 

1 3*92 

0*66 

6* 04 

45*10 

9 

0*84 

5*01 

0*72 

7*16 

32*30 

5 

0*91 

6*46 

0*80 


At () b.h.j). fuel consumption averaged 6*01 pints per hour, and 
oil consumiJtion averaged 0*083 pint per hour. 

It is estimated that the fuel and oil consumption figures are correct 
within plus or minus one per cent. 

(Signed) C. Dampibr Whetham (Chairma 
P. Barker (Secretary) 

on behalf of the Committee. 


September 6, 1926. 
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METEOROLOGY AND AGRICULTURE 

A SECOND conference arranged by the Ministry between 
workers engaged on the study of various aspects of the effect 
of weather on crop growth was held at the Meteorological 
Office on September 30 and October 1, 1926, under the 
chairmanship of Sir Napier Shaw, F.li.S. Those present 
included representatives from the research institutes at 
Rothamsted, Cambridge (Plant Breeding), Aberystwyth (Plant 
Breeding), Imperial CJollegc of Science (Plant Physiology), and 
Long Ashton (Fruit Growing), from the five crop-fcesting 
stations in England, and from several agricultural colleges and 
county agricultural staffs. 

The following papers were read :— 

The Jnfiiience of Smnmer Rainfall o}i the Fruiting of Apples 
(Mr. A. H. Lees, Long Ashton Research Station). 

Meteorological Conditiorui and the Growth of Barlcg (Dr. F. O. 
(Irogory, Plant Physiology Research Institute, Tmpeiial College 
of Science). 

Essentials of Theory and Points of Practice in Crop Weather 
Work (Mr. F. L. Kngledow, Cambridge Plant Breeding Institute). 

Technique of Crop Ohserraiions (Mr. T. Etlen, Rothamsted 
Experimental Station). 

Solar Radiation (Mr. R. Corless, Meteorological Oflice). 

The Effect of Solar Radiation on Plant Growth (Prof. V. H. 
Blackman, Plant Physiology Research Institute, Imperial College 
of Science). 

The. Value of Co-ordination in Phenological Observations (Mr. 
J. E. Clark, Royal Meteorological Society). 

The Value of P! enological Obserr>ations in Practical Ar^riculture 
(Mr. A. Roebuck, Midland Agricultural and Dairy College). 

Space does not permit of a full account of these papers, 
but a brief summary of each is given below. It is 
])roposed later to issue a full report of the conference, and 
a limited number of copies will be available for free distribution. 


The Influence of Summer Rainfall on the Fruiting of Apples 

{Mr, A, H. Leeti ).—Flower buds of the apple, with their 
surrounding leaves, expand towards the end of May, and the 
weather following this period may be exi)ected to influence 
their development. The leaves remain on the tree until the 
end of October or beginning of November, but conditions 
after the end of August appear to have but little influence. 
Attention was therefore focussed on the months of June, 
July, and August. 

Although many meteorological factors may be expected to 
affect the plant, rainfall was selected partly as presenting a 
simple issue and partly because of the existence of suitable 
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data. Again, rainfall is probably the most important single 
factor, and it is a rough index of sunshine, soil moisture, and 
humidity. 

Rainfall data were compounded from those for two CUfton 
stations and from the I^ong Ashton Researcli Station. For 
the purpose of comparison with fruit data these rainfall figures 
were classified into three groups : (1) dry (rainfall under 6 in. 
in the three months), (2) medium (rainfall between 6 in. and 
9 in.), and (3) wet (rainfall over 9 in.). These figures correspond 
very closely to a resulting dry, moist, and very wet soil during 
these three months. 

Descriptions of crop production were obtained from the 
Ministry for the general crop in Somerset, Devon, and Cornwall. 
Description of bloom was obtained from notes in the Gardeners^ 
Chronicle. 

On comparing the rainfall in the three months in question 
with the flower production in the following year it was found 
from pomological considerations that a further factor had to 
be taken into account, namely, that of previous crop. 

As a result of the correlation of the various factors over the 
years 1906 to 1925 the following is put forward as a scheme 
for estimating the apple crop of any year given data for 
rainfall of the summer of the preceding year and the amount 
of the crop of the preceding year :— 


Previous crop 

Previous rainfall 

Succeeding crop 

Heavy 

..Wet 

. .Very Poor 

>> •» 

. .Medium .. 

. .Poor 


..Dry 

. .Medium 

Medium . . 

..Wet 

. .Poor 

• • 

. .Medium .. 

. .Medimn 

• • 

..Dry 

. . Good 

Light 

..Wet 

. .Medium 

,, . . 

. .Medium .. 

. .Good 

f* • • 

..Dry 

. .Very good 

None 

..Wet 

..Good - 

• • 

.. Medium .. 

. .Very good 

99 • • 

..Dry 

• • tf 


This table only applies to adult trees over a large area, and cannot 
be applied to younger trees or those having special treatment unless 
those special conditions are duly allowed for. The table has been 
found to api)ly over a period of twenty years, provided always that 
excessive frost, or continuous cold winds do not interfere in spring. 

Meteorological Conditioas and the Growth of Bailey 

(Dr. F. 0. Gregory). —This investigation represents an attempt 
to simplify the complex problem of ascertaining the effect of 
weather on crops; attention was confined to a single pure 
line of barley grown in pot culture from 1921 to 1924 at 
Bothamsted. The effect of variation in rainfall was largely 
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eliminated by controlled watering. During the investigation 
a large range of variation in climate was encountered : in 1921 
the weather was remarkably fine and temperature high ; in 
1922 a warm spring was followed by almost continuous dull 
and rainy weather ; in 1923 and 1924 a cold wet spring was 
followed by a warm and fine summer. In addition to standard 
meteorological observations of maximum and minimum 
temperatures and hours of bright sunshine, continuous records 
of temperature and sunshine were kept. 

In collecting quantitative measurements of plant growth 
against which to measure the effect of weather conditions the 
aim was to select such measurements as would reflect the 
action of the chief physiological processes taking place. These 
roughly fall into two classes : (1) those concerned with nutrition 
and gross dry weight increase, and (2) those regulating 
development and structural changes. The first class is repre¬ 
sented by the net assimilation rate, which measures the amount 
of dry matter produced per unit of time per unit area of the 
leaf surface. The second class of processes is represented by 
the relative leaf growth rate, which records the percentage 
increase in leaf area per week. The progress of the whole 
process of growth is expressed by the percentage increase in 
dry weight per week. The three measures of growth used 
were thus : (1) Net assimilation rate, (2) relative leaf growth 
rate, (3) Increase in dry weight per week, or efficiency index. 
These three quantities were calculated for weekly intervals up 
to the time of maximum leaf area. The conclusions drawn 
as regards each measure of growth are :— 

(1) Assimilation. The process of car];on assimilation is almost 
completely controlled by climatic factors, such other factors as 
mamirial treatment being secondary in their effect. The highest 
correlation is with total radiation, higher light intensity leading 
to more rapid assimilation. Increased day temperature has an 
accelerating effect; high night temperature has a retarding 
effect, partly due, no doubt, to losses of material by increased 
respiration at niglit. 

(2) Leaf Growth .—The rate of leaf growth increases with increased 
day temperature and decreases with increased night temperature ; 
and it decreases with increased light intensity. This last finding 
indicates that, ‘ fter allowance has been made for high temperatures 
associated with bright sunshine, the effect of strong radiation 
is to inhibit leaf growth. 

Leaf growth is hardly affected at all by variation in net 
assimilation rate ; this seems to indicate that under weather 
conditions such as prevail during early summer in this country 
net assimilation is maintained at such a level that the carbo¬ 
hydrate material formed is always in excess of the immediate 
needs of the plant for leaf growth material, and an excess must 
be laid down as reserve. It raiely happens, apparently, that 
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advoi*8e weather conditions last lon^ij onoiigh to exhaust these 
reserves for maintenance of loaf growth. Leaf growth is therefore 
relatively independent of external factors. 

(3) Efficiency Index, “The dry weight increase increases with higher 
day temperature and decreases with higher night temperature ; 
it is, however, almost indej)endent of radiation, the effects of 
wliich on assimilation and leaf growth counterbalance one 
another. This moans that the increase in dry weight f)roceeds 
at a nonnal rale whatever the conditions of illumination may 
be. This of coursr) holds true only for the range actually investi¬ 
gated, viz,^ average early summer conditions. 

The facts emerging from this analysis are as follows : The 
two processes which determine the final amount of material 
accumulated by the plant, and hence to a large extent the 
yield, are : (1) the rate of development of the leaf surface, 
and (2) the efficiency of the leaf surface in building up 
carbohydrate. 

The relative leaf growth rate determines the size of the 
effective area, and the net assimilation rate measures its 
efficiency. Bright sunshine has opposite effects on these two 
processes. A dull summer, other things being equal, will lead 
to a large leaf development, whose large size will tend to 
com|)ensate for the low efficiency due to lack of light limiting 
the assimilation rate ; conversely a bright summer will tend 
to reduce the size of the leaf surface, but this will be comjKm- 
sated for by high efficiency. In this way yield will tend to 
be maintained within narrower limits. Temperature has an 
accelerating influence on both processes ; the range over 
which a plant may be successfully grown will therefore 
obviously depend on temperature relations. Perhaps this 
may explain the general relationship between the distribution 
of cereals and the run of the isotherms or zones of equal 
temperatures. 

The facts determined enable us to visualize a clearer picture 
of the adaptation of plants to climatic conditions, and perhaps 
by closer studies of this kind the problem of adapting the 
variety to climate or the breeding of new varieties to suit 
the climate will become a practical possibility. 

Essentials of Theory and Points of Fractioe in Crop Weather 
Work (Mr, F, L, Engledow ),—^The study of the effect of 
weather on crops represents an integration of almost all 
cropping problems, and is therefore a most complex and 
difficult task. The work involved is well worth while, however, 
if any definite relationships can be established : e.g,, the 
establishment of the relation between the weather and growth 
of the wheat plant in the first six weeks of its life would 
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represent a fundamental advance; and, in fact, the connexion 
between any phase of weather and any phase of crop growth 
would be valuable. 

In this work meteorologists have set the standards and the 
pace. Their work is done extremely well; they give to 
agriculturists definite accurate measurements of certain 
aspects of the weather every day, or even several times a day, 
right through the season. Agriculturists can, of course, 
measure yield with considerable statistical accuracy, but if 
no more than the yield is recorded the work is very incomplete. 
They should follow the meteorologists and give a series of 
numerical records from their plants right through the season. 

Yield is most confusing ; it is the final expression or resultant 
of growth. It can never be understood unless growth is under¬ 
stood. Agriculturists must contribute systematic observations 
on growth, and, as every day counts in the plant’s life, the 
plant must be studied every day. 

In addition to the weather, the soil and the farming pro¬ 
cedure influence the plant, so that the study must be carried 
out on different soils and under different farming conditions. 
The present crop weather scheme provides for this and also 
for uniformity in crop observations. Difficulties met with in 
taking observations are apt to upset observers’ schemes of 
recording, and consequently the greatest possible effort should 
be made to conform to specified procedure. The study should 
also pay the greatest possible attention to agricultural circum¬ 
stances ; the effect of weather on wheat following clover, for 
instance, may be different from that on wheat following fallow. 

Growth is never smooth ; it proceeds, as it were, by jumps ; 
constant attention is necessary to perceive and appreciate the 
importance of the various stages. 

Some instances may be given of the importance of knowing 
all the factors influencing yield. Three wheat varieties sown 
under similar conditions in 1924 and 1925 germinated in 
25 days in *1924 and in 58 days in 1925 ; delayed 
germination in the latter year was due to frost after 
sowing. In 1924 on three plots the number of plants surviving 
in an investigation was 180, 176, and 165 ; in 1925 the numbers 
were respectively 116, 114, and 84. In another case 88 per 
cent, of plants were attacked by wheat bulb fly. Again, at 
Cambridge dry weather during the last week in April and the 
first week in May is common and hinders plant development. 
As a consequence the plant may be unable to take full advantage 
of succeeding spells of weather which, with a more suitable 
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May, might have been very favourable to growth. In another 
year the weather may be favourable throughout. The agri¬ 
culturist must obtain analytical data upon germination, the 
number surviving, the spacing of plants, critical periods, 
disease and pest damage, etc. The plants must be watched 
throughout life. 

It is also important to ascertain whether the general 
inferences from the observers’ owm plots or fields are supported 
by the evidence from fields in the neighbourhood ; a practice 
should therefore be made of carefully studying the fields in 
the neiglibourhood of the crop weather station. 

Lastly, continuous observation of plots and fields will 
undoubtedly indicate plant characteristics and vital relation¬ 
ships that wdll prove very useful. 

Techniaue of Crop Observations {Mr, T, Eden)—It is well 
known that different observers form different opinions of the 
progress of crops. For this reason Rothamsted Experimental 
Station has been compelled to consider the possibility of 
making metrical observations of crops. 

Observations on crops can be made in two ways. The 
present crop w('ather scheme provides for records of the date 
of sowing, date of brairding, date of four-leaf stage (in spring 
oats), and so on. This method of observation is difficmlt because 
plants do not come uj) regularly and the fixing of a criterion 
is not easy. It seemed preferable, however, to Rothamsted 
workers to adopt a second method of obrervaiion, to 
go out on to the plots or fields regularly and obtain as many 
measurements as possible of the conditions of crops on the 
plots or fields. It is easier to say that on a certain date 20 per 
cent, of the plants had put out one subsidiary tiller than to fix 
the date when the average tiller production was, for example, one. 

It is necessary to follow the growth of the plant and analyze 
out the factors contributing to yield. Metrical observations 
give more information than phenological observations because 
they provide a series of comparable growth data—such as number 
of tillers, height, etc., all easily measurable—the latest of 
which are brought about by weather and by previous growth 
stages. The following characters can be rcommended at this 
stage as giving the best measure of performance of the plant:— 

(1) The capacity of the j)lant to tiller. There is a high correlation 
between tillering and the total yielti; in fact, tillering is a 
bettei* indication of yield than the numl>er of ears before harvest. 
It is w’orth while spending a good deal of time and care on 
records of tillering. 
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(2) The character of the leaf. Some plants will j>ro(lu(*e a large and 
some a small amount of leaf. In Rothamstorl work the total 
number of leaves on the main stem and the width of the topmost 
fully opened leaf were recorded. 

(3) The total height of the plant. The total height and shoot 
height, t.c., height to the last developed leaf and also ear iieight, 
were taken on Hoos Field. The total height will probably tell all 
we want to know about the plant in the first instance. 

The next question that arises is how the characters shall be 
recorded and with what sort of accuracy. At Rothamsted 
twenty rows of one metre each have been taken and averaged ; 
100 records in all have been averaged for height. Four stations 
—Rothamsted, Cambridge, and two crop-testing stations — 
arc conducting special investigations in the next two years in 
connexion with crop observations for the agricultural 
meteorological scheme. It is hoped, as a result of these 
investigations to introduce improvements in the present crop¬ 
reading scheme. 

[To be continued.) 


TRIALS OF TAR-DISTILLATE WASHES 
IN THE WEST MIDLANDS 

S. G. Jary, B.A., 

Advisory Entomologist^ West Midland Province 

For similar reasons to those which decided the holding of 
trials of Tar-DiKstillate Washes in East Anglia* it had been 
decided, quite independently, to carry out large scale experi¬ 
ments in the West Midland Province with some of the better- 
known makes of these washes. The results of these experiments 
in 1925 and again this year will be of interest for puiTOses of 
comi)arison. 

Arrangement of the Experiments .—The scheme of the 
experiments was formulated at a Joint Provincial Conference 
as a result of discussion between the College and County Staffs 
of the West Midland Province and members of the Long 
Ashton Staff. In 1925 the trials were carried out at each 
centre on precisely the same lines, and with the same washes. 
The results in this year were aiTived at after a joint marking 
of the trees in consultation with Mr. A. H. Lees, of the Long 
Ashton Station. The 1926 trials were a modification of those 
in 1925, various alterations being introduced as a result of 
conclusions drawn from the 1925 trials. * 

♦ See this Journal, July, 1926, imge 332 ; and October, 1926, 
page 592. 
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As far as possible, trees were chosen which could be sprayed 
so as to ensure even wetting, although, in the case of damsons 
and some plums, this is a difficult matter. In the majority of 
cases spraying was carried out with pneumatic knapsack 
machines. Wherever possible the trees were arranged in 
chequer board fashion, the controls being so distributed as to 
minimise the risk of drift. 


The 1925 Experiments. —Details of the centres at which the 
trials were carried out are given in Table I below. For con¬ 
venience in the arrangement of following tables, each of 
these orchards is indicated by a key letter, A, B, C, etc. In 
no case had tar-distillate washes been previously used on any 
of the trees. 


TABLE I.—1925 Trials 


Key 

Letter 

Situation of 
Orchard 

Fniit 

Arrangement 

Date of 
Spray¬ 
ing 

Date of 
Exam¬ 
ination 

A .. 

Mr. Menzies, 
Groundslow, 
Staffs. 

Apples .. 

2 ti*ees, h times 
repeated. Tn 
lines. 

Jan.27- 
Fob. 16. 

April 28 

B .. 

Mr. Hunt, 
Risingbrook, 
Staffs. 

Apples .. 

2 trees, 6 times 
repeated. 
Cheipier. 

Feb. 4 . . 

April 28 

(• .. 

Mr. Thurston, 
Pattingliain, 
Staffs. 

DauLSons 

2 trees, 6 times 
I’epeated. 
Chocjuer. 

Feb.5- 
Feb. 16. 

April 29 
May ] 5 
ej une 9 

1> . . 

Lord Stafford, 
SwyniK'Hon, 
Staffs. 

Apj)k%s .. 

2 trees. 6 times 
repeated. In 
lines. 

Jan.30- 
Feb. 16. 

April 28 

v: . 

Mrs. Baikiy, 
Roinsloy, 

Salop. 

P 1 U 111 s 
and 

Damsons. 

2 trees, 0 times 
ropeateil. 
Choquer. 

Feb. 16- 
Feb. 20. 

April 29 

F .. 

Mr. Jones, 
Glaverley, 

Salop. 

Apples .. 

2 trees, 6 times 
repeated. 
Chequer. 

Feb. 9 . . 

April 29 

Ci 

Mr. Lane, 
Bidford-on- 

Avon, 

Warwick. 

Apples 

and 

Plums. 

6 trees. Lines. 

Feb. 4 .. 

April 27 

H . . 

County Emit Plot, 
Hatton, 

Wamick. 

Apples 

and 

Plums. 

2 trees, 6 times 
repeated. 
Chequer. 

J a n. 24 
and 26, 
Feb. 13. 

April 27 
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Strength of Wash. —^The five brands of wash employed 
were each used at 4 per cent, and 8 per cent, strength. 

Tables of Results. —In two cases, the trade names of the 
washes are given in the following tables, permission for 
publication having been obtained from the makers. The 
other three washes used, denoted by the letters X, Y, and Z, 
have since been withdrawn from the market or their com¬ 
position altered. The system of marking is indicated in the 
note at the head of each table. 


TABLE 11. (1925 Tkials.) Apples 

Wash at 8 per cent, strength 

NOTE. — In the table below a figure 10 indicates a very heavy attack ; 5, a 
moderately severe attack; and 1, a very slight attack. Intermediate 
figures have corresponding values. 



Aphis 

Psylla 

Caterpillar 

Capsid 

Wash 

1 Orchard 


1 Orcliard i 


1 Orchard 1 


1 Orcliard 



— 

— 

—1 

— 

Av. 

-- 




Av. 

- 



— 

Av. 

— 


— 

— 

Av. 


A 

B 

F 1 

G 


A 

B 

F 

G 


A 

B 

F 

G 


A 

B 

F 

G 


Control 

Carbo- 

5 

8 

6 

5 

6 

— 

4 

2 

— 

* 

3 

6 

8 

1 

4-5 

- 

6 

— 

— 

6 

kriinp 

0 

3 

0 

0 

•7 

— 

1 

0 

— 

•6 

0 

2 

2 

1 

1-2 

— 

3 

— 

— 

3 

Wash X 

2 

7 

5 

1-5 

3-9 

— 

4 

1 


2*5 

5 

4 

4 

1 

3-5 

— 

0? 

— 

_ 

0? 

Mortegg 

1 

1 

0 

0 

•5 


1 

0 

__ 

•5 

0 

1 

1 

1 

•7 

— 

1 


- 

1 

Wash Y 

0 

1 

1 

0 

•5 

— 

J 

0 

— 

•5 

1 

2 

3 

J 

hi 


0 

- 

_ 

0 

AVash Z 

1 

2 

2 

1 

1-5 

— 

1 

1 

— 

1 

4 

2 

0 

J 

3*2 

— 

0 

— 

— 

0 


TABLE lit.— (1925 Thia3.s.) Applics 
Wash at 4 per cent, strength 

NOTE.—In the table below a figure 10 indicates a very heavy attack ; 5, a 
moderately severe attack; and 1, a very slight attack. Intermediate 
figures have corresponding values. 



Aphis 

Psylla , 

Caterpillar 

Capsid 

Wash 

1 Orchard 




1 Orchard 


Orchard 







Av. 





Av. 





Av. 





Av. 


A 

B 


G 

A 

B 

F 

G 

A 

B 

F 


A 

B 

F 

G 

Control .. 

5 

8 

6 

5 

6 

_' 

4 

2 

_ 

3 

3 

6 

8 

1 

4-5 


m 



6 

Carbo- 





















krimp 

a 

4 

0 

0 

1 


1 

1 

— 

1 

1 

3 

4 

I 

2*2 

— 

3 

— 

— 

3 

WashX 

6 

7 

7 

4 

6 

— 

5 

1 

--- 

3 

1 

4 

o 

2 

.3-2 


0? 

— 

1 _ 

0? 

Mortegg 

H 

2 

0 

3 

1-2 

— 

1 

0 

— 

•5 

□ 

3 

3 

2 

2 

— 

2 

— 

— 

2 

Wash Y 

□ 

5 

1 

0 

1-6 

— 

1 

1 

— 

1 

1 

4 

4 

1 

2'5 

— 

1 

— 

— 

1 

Wash Z 

J 

6 

4 

2 

3-5 

— 

1 

1 

— 

1 

' 1 

4 

6 

2 

3-2 

— 

2 

— 

— 

2 


3 B 2 
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TABLE IV. —(1926 Tkiais.) Plums and Damsons 

NOTE.-- In the table helfjw a figure 10 indicates a very heavy attack ; 5, a 
moderately severe attack , and 1, a very slight attack. Intermediate 
figures hat^e corresponding values. 



WfLsll 

8 ])or (Tfii.. strength 

Wash at 4 per cent, strength 



AjihiH 


1 (Caterpillar I 


Aphis 

1 Catei^jillar 

W'anli 













L . 




1 Orchani 


1 Orchard 


1 Orchard 


1 Orchard 



. 


— 

Av. 

— 

1 “ 


Av. 

— 

— 


Av. 

— 

— 

— 

Av. 


C 

E 

0 



E 

0 


C 

E 

a 


C 

E 



0)11 trol 

10 

2 

5 

5-6 

_ 

3 

1 

2 

10 

2 


5-6 

_ 

3 

1 

2 

Carbo- 

















kriinp 

2 

0 

0 

•6 


1 

1 

1 

3 

0 

0 

1 


1 

1 

1 

Wa^ih X 

6 

0 

1 5 

21) 


2 

1 

15 

5 

1-5 

4 

3-5 


2 

1-5 

1-S 

Mortegg 


0 

0 

I 


1 

1 

1 

2 

0 

3 

1-7 


1 

0 

■5 

Wash Y 

1 

0 

0 

3 


1 

1 

1 

5 

1 

0 

2 

'— 

in 

0 

•7 

Wash Z 

f) 

1 

1 

2() 


If) 

1 

1 2 

3 

in 

2 

O t> 

— 

2 

1 

in 


Conclusions tkom the Experiments on Apples.— The 
two washes, Mortegg and Carbokrimp, stand out prominently 
as being of greater value than all the others. Although at 
4 per cent, strength, the ‘‘kill ” obtained against Aphis and 
Apple Sucker {Psylla mali) is very high, this strength is found 
to have little effect upon the Caterpillar attack, for which 8 per 
cent, strength gives much more satisfactory results. It must be 
remembered here that the attack by “ Caterpillar,’’ as the 
fruit-grower undtTstands it, depends on the species of moth 
wliich is prevalent. Eggs may be laid from November until 
March or April as the three chief species of winter moths hatch. 
It is obvious, then, that only eggs laid before spraying will be 
affected, so that while the Caterpillars of the Winter Moth 
{Cheimatobia brumaia) and the Mottled Umber (Hybernia 
defoHaria) might be reduced in numbers, those of the March 
Moth would probably escaj)e. There is, moreover, evidence to 
support the belief that the Winter Moth may emerge over a 
very long period, in which case eggs may be laid after spraying. 
An actual case of the late appearance of Winter Moth was 
encountered in Orchard D. It) such conditions it might appear 
that the wash had failed to kill. 

So far as Capsid Bug is concerned, in the only orchard in 
which this pest was found, the infestation was so light and 
uneven that the figures given are probably unreliable (sec 1926 
figures). 

Wash Y, at 8 per cent, strength, appears almost as effective 
in its killing power as Mortegg and Carbokrimp. This wash, 
however, was put on the market for use at 3| per cent, strength. 
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so that its expense at 8 per cent, at once makes it uneconomical 
in use. At 4 per cent, it proved to be of little value. 

Conclusions from Experiments on Plums and Damsons. 
—^Mortcgg and Carbolcrimp again head the list in the control of 
leaf-curling plum Aphis and Caterpillar. It is sometimes very 
difficult, however, to estimate an attack of Caterpillar when 
a large amount of Aphis curling is present, but there seems no 
reason to suppose that the Winter Moth eggs on plum should 
be any more or less resistant than thost' on apples. 

One most important point is the effect which these washes 
have in suppressing the blossom on the trees. It was most 
obvious in orchards 0 and G that the washes, which were 
effective in controlling Aphis, almost completely prevented 
blossoming. The foliage was extremely healthy in appearance 
and the young growth vigorous, but there was no crop. On the 
Controls and those trees sprayed with ineffective washes there 
was a heavy Aphis attack but a moderate crop of plums. It is 
worthy of note, however, that in 1920 these same trees showed a 
remarkable difference. Those on which the blossom had been 
suppressed were carrying an excellent crop, very miudi sui)erior 
to that on the other trees. These trees received no winter 
spraying and there was no attack of Aphis in those orchards at 
all in 1920, though this latter fact is probably merely a 
coincidence. On the damsons in orchard C, while the sprayed 
trees carried no blossom, the crop which set on the (tuitrols w as 
destroyed entirely by the very heav}" Aphis attack. 

The Experiments in 1926.— Washes X, Y, and Z, having 
failed in 1925 and been withdrawn from the market, it was 
decided to omit these in 1920 and pursue the trials with 
Mortegg and Carbokrimp at 4, 8, and 10 per cent. The 10 per 
cent, strength was included with the idea of ascertaining 
whether or not Caterpillar and Capsid Bug {PkHiocoris rugi- 
collis) could be controlled more effectively by it. 

System of Marking. —A different scheme of marking of the 
trees was introduced. Every tree was examined and the 
figure given is the average one. 

(1) Winter Moth and Tortrix Caterpillars. — The figure is an 
estimate of the actual number of Caterpillars per tree. On 
small trees this number is not difficult to arrive at, 
especially if the infestation is only moderate. Careful 
counts were made on approximately one-third of the tree 
within easy reach and it was assumed that the distribu¬ 
tion was similar over the remainder of the tree. 
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(2) Apple Sucker ami Apple Aphis, —^As in the 1925 Trials 
a figure of ten was given where infestation was very 
severe, with gradations down to one where it was very 
light; “Tr.” indicates “ a trace ” something less than one, 
and it is probable here that such insects hatched from 
occasional eggs, untouched by the wash. 

(3) Leaf-Curliv^g Plum Aphis, —The figure indicates the 
percentage of leaves on the tree showing curling. 

(4) Capsid Bug. —The figure indicates the percentage of leaf- 
trusses showing the characteristic marking. This figure 
is easily obtained if examination is done when the 
blossom is in the pink stage and not open. 


I’ABLE V.~1926 Thials 


Key 

Letter 

Situation of 
orchard 



Date of 

Date of 

Ki’uit 

Arrangement 
of Tie^s 

Spray¬ 

ing 

Exam¬ 

ination 

A .. 

Mr. J. D. Lane, 

Apples 

12 trees in 2 

Jan. 27 

April 15 


Bi(iford-on- 

and 

linos of 0. 

Feb. 1. 


Avon, 

Plums. 





Warwick. 





B .. 

Mr. Peroival, 

Aj^idcs . . 

2 trees. C times 

P"eb. 26 

A}>ril 23 


Rodbaston, 

rejieated. 

Mar. 2. 


Staffs. 


Cheijuer. 



C .. 

Mr. Jones, 

Apples 

2 trees, 0 times 

Fob. 1 

A]>iil 28 


Ludstone, 

and 

repeated. 

Feb. 8. 


Salop. 

Plums. 

Che(]uer. 



D .. 

Mrs. Byron, 

DamsoiLS 

2 trees, 6 times 

Fob. 18 

April 29 


Hillside, 


reyieated. 

Feb. 23 


Denstone, 


Clieipiei’. 

Feb. 25. 



Staffs. 





Conclusions from Experiments on Apples. —Both washes 
at 10 per cent, strength show a remarkable efficiency. Apple 
Rucker and Aphis are, practically speaking, wiped out, while the 
numbers of Tortrix and Winter Moth Caterpillars show a 
marked reduction. On Capsid Bug also an excellent control 
was obtained in the one orchard where this insect was present. 
The trees, Cox’s Orange Pippin, were known to be heavily 
attacked as a rule. Two independent observers made these 
counts and arrived at figures which were practically identical. 

Conclusions from Experiments on Plums and Damsons. 
—^Both washes again proved very effective at 8 per cent, and 
10 per cent, against Leaf-Curling Plum Aphis and Winter 
Moth Caterpillars. In orchard D rain interfered with the 




TABLE \T.— (1926 Trials.) Apples. 

NOTE ,—In the table below the figures under— 

Winter Moth Caterpillars and Tortrix Caterpillars represent the actual number of caterpillars on the average per tree. 
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Control ._ 130 14 j 66 i 36*6,10 ; — _ 1 I Tr. I 2 — I _ | Tr. ’ 4 '6 5 ' Tr. 
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TABLE VII.—(1026 Trials.) Tlijms and Damsons 
NOTE .—In the table below the figures under— 

Aphtit show th<^ jiercentage of leaves on the tree which were curled. 
Caterpillar represent the actual number of caterpillars on the average 
]»er tree. 




1 

Apliis 


W inter moth 

Wash 

Poixjentage of 

leaves 

caterjiillars. 




curled 


Number 


Strongtli 
})er cont. 

0. 

I). 

Av. 

C. 

Mortogg . . 1 

10 

•4 1 

Tr. 

•2 

7 

8 

•3 

T.. 

’ -15 

7*9 

1 

4 

•3 1 

•() , 

*45 

24 

( 

10 

•27 i 

J-fi 

1-0 

10 

('aiLolmriip 

8 

•Ji) 1 

4 

1 21 

11*3 

( 

4 

‘) 1 

“ _1 

2-(> 

1 2-3 

18 

Control 

— 

90 1 

_i 

00- 70 

75 

200 


applic5ation of 10 and 8 per cent, (/arbokrimp and this was, 
therefore, probably less effective than it might have been at 
those strengths. In orchard C the effect on Winter Moth 
Caterpillars was very marked, the control trees being easily 
recognizable from a distance on account of the severely curled 
and depleted foliage. 

At C (j)liims) a slight reduction of the amount of bloom was 
observed on trees sprayed with both w^ashes at 8 and 10 per 
c^ent. strength. At D (damsons), wdiile there was little difference 
in the amount of bloom, the higher strengths of both washes 
d(?finitely retarded blossoming, and in the case of the trees 
sprayed with 10 per cent, these were in full bloom a fortnight 
after the controls. This retardation may prove a factor in 
enabling a crop of damsons to be obtained more regularly, since 
early blossoming followed by frost is frequently responsible for 
a total loss of fruit. 

General Conclusions from the Tw^o Years’ Trials.— 
Apples .—Of the washes which have been tested, Mortegg and 
Carbokrimp have proved easily the most effective. These two 
washes have also been found effective by Petherbridge in East 
Anglia (see this Journal, July and October, 1926)* 

The eggs of Aphides, Apple Sucker and, to some extent, 
Winter Moth and Tortricids are lulled by these washes at 
4 and 8 per cent., but a concentration of 10 per cent, is con¬ 
sidered most effective and is also far more deadly against 
Capsid Bug eggs. In no case has any damage been observed to 
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buds sprayed with 10 per cent, provided that they are dormant 
at the time of application. 

For reasons discussed previously it is seldom if ever possible 
to control Winter Moth Caterpillars completely by these 
washes, but they may be greatly reduced. 

In order to avoid the tarry scum which may form when 
these washes are used at 10 per cent., it is recommended that, 
where possible, they should be made up with soft water. The 
scum causes considerable damage to the rubber working parts 
of pumps, etc. 

Plums and Damsons .—Mortegg and Carbokrimp are the most 
effective washes which have been used against the Leaf 
Curling Plum Aphis. Their effect on Winter Moth Caterpillar on 
plums is precisely the same as with that insect on apples. 

At 8 and 10 per cent, both these washes either suppress 
completely or retard the development of the blossom buds. 
Damsons appear to be more suscej)tible to damage than plums 
and, in order to avoid this trouble, the washes should not be 
used at a greater strength than 6 per cent. This should be 
applied when the buds are absolutely dormant and never 
later than the end of January. 

In all cases it is most important that the small bud-bearing 
twigs should be thoroughly sprayed, since the eggs are found 
almost entirely on these. The larger branches and trunk need 
no spraying except for cleaning purposes. 

Thanks are due to Messrs. Malthouse, Stoney and Dunkin, 
the County Horticultural Organizers for Shropshire, Stafford- 
shire and W^arwickshire respectively, for their co-operation in 
the trials. 


NOVEMBER ON THE FARM 

J. R. Bond, M.B.E., M.Sc., N.D.A. (Hons.), 
Agricultural Organizer for Derbyshire. 

Seasonal Notes. —This was the Wind-monath of our Anglo- 
Saxon ancestors, who named the months according to their 
outstanding features. The stormy character of November, 
however, is perhaps magnified by the fall of the leaf with 
which it is associated. During each of the past six years the 
weather of this month has been comparatively dry, excepting 
1923, when the total precipitation was only slightly below the 
average for 1900-1920. How long this cycle of dry Novembers 
will last no one knows; but such conditions are certainly 
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abnormal for this month, the days of which are generally cold 
and damp. Proverbially there should be a few fine warm 
days about the 11th day, “St. Martin’s summer”; but 
a clear sunset at this time is supposed to foreshadow a severe 
winter. 

The harvesting of potatoes and mangolds should be com¬ 
pleted early in November, as severe frosts frequently begin 
to occur after about the first week in the month. Moreover, it is 
desirable not to defer the sowing of the land with wheat or 
winter oats, especially on potato tilths, which do not remain 
sowable for long. The seed should not be covered deeply at 
this time of the year; deep covering delays germination and 
has an effect opposite to that desired in the matter of protection 
from frost injury. On the other hand, late-sown seed com is 
frequently troubled by the birds, and the desire to sow shallow 
must be tempered by this consideration. October generally is a 
better month than November for wheat sowing ; but in favour 
of the latter it is sometimes urged that on rich land the pro¬ 
portion of grain to straw is higher in the later sowings and 
that the crop is less liable to be smutted. Sometimes also 
early sowing is not practised because of the fear of twitch or 
couch infestation. 

It is rather remarkable that peas and the less hardy kinds of 
winter oats survive the winter better when sown in November 
than when sown in October, The less lushy tissues associated 
with germination at the lower temperatures of the later month 
are less susceptible to frost injury ; but the fundamental 
differences in cell structure and composition which make a 
plant susceptible or resistant to frost are not yet understood. 

November is the usual time for lifting and storing swedes 
for cattle feeding. Where the crop is fed on the land it is 
customary in some districts not to lift and cut the crop ; 
but elsewhere it is believed to be sound economy to feed the 
roots from troughs and to store at least a sufficient quantity 
to carry the flock over frosty periods. Whether the roots 
keep better in the pit or in the field depends on conditions. 
On heavy soils and on other soils where the intention is to 
sow winter corn the crop is necessarily lifted and pitted ; 
but where conditions permit of it there is something in 
favour of pulling the roots and transposing them two or more 
rows into a newly ploughed furrow and turning the earth 
back on to them with the plough. In an experiment, conducted 
by the West of Scotland Agricultural College, in the winter of 
1924-25, it was found that the yield per acre increased from 
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21 tons in mid-November to 25 tons in March where the 
crop was so treated, as compared with a slight loss in the 
pitted swedes and a slight gain over the November weight 
where the crop was left unpulled in the drill rows. 

Soil Culiiv&tioxi. —In a paper read before the Farmers’ Club 
last November attention was called to the paucity of systematic 
experiments on tillage in its relation to crop yields. The study 
of the physical properties of soils and soil constituents has, until 
recent years, received less attention than the chemical aspects 
of crop production ; and it must be admitted that, owing to 
the variable texture of soils and subsoils and the great influence 
of climatic conditions on the soil’s behaviour, the translation 
of laboratory findings into field experiments and practice is in 
this matter particularly difficult. Nevertheless progress is 
being made in the solution of tillage problems, although our 
knowledge may as yet suggest little beyond what observant 
farmers already know. 

Ploughing is the basic tillage operation and differs from other 
methods of working the soil in the fact that it effects more or 
less inversion of the soil layers. The actual need for this 
inversion has indeed been questioned, and one experimenter— 
Jean, in the South of France—claims to have been able to 
dispense with ploughing entirely, seciiring the requisite depth 
of tilth by the use of tine implements only. Most farmers, 
however, when ploughing stubbles at this time of the year 
have as one of their chief objects that of placing surface 
growth out of reach of light and air ; and besides using the 
skim coulter they may—^in their desire to cover the weeds 
thoroughly—plough a deeper and more completely inverted 
furrow than they would otherwise consider necessary. 

There is undoubtedly a difference in the results of autumn 
ploughing according to whether the furrow is turned completely 
over or set up more or less on its edge ; and on heavy soils these 
differences are the more noticeable in the following spring 
when the work has been deep and the weather mild and humid 
during the winter. The set-up furrow is earlier ready for 
spring operations and more readily works down to a tilth than 
the flat work, which may have run together and become 
very saddened. 

It is obvious that, when the furrow is completely inverted, 
the lower layers of the soil are brought to the surface, whereas, 
when the furrow is set up at an angle, there is still a con¬ 
siderable proportion of the old top soil near the surface. This 
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may or may not be advantageous according to whether it 
is desirable to make the surface soil less or more cohesive. 
Owing to the tendency of the colloidal—glue-hko—con¬ 
stituents of the soil to work downwards, the lower layers of 
the soil become heavier and more cohesive than the upper 
layers. On light soil therefore a deep flat furrow may result in 
improved texture. On stiff soil, however, such a furrow may 
raise the proportion of colloidal matter in the surface layers 
to such an extent as to make it very difScult to obtain a 
satisfactory tilth. Clearly therefore the set-up furrow is 
preferable on heavy soils, especially when ploughing rather 
deeply and in wet districts. 

The risks involved in and the power required for the deep 
ploughing of heavy soils are well known. On the other hand, 
adherence to shallow ploughing in this case brings on another 
trouble, viz., the formation of an injurious impermeable 
‘‘ pan just below the layer ordinarily worked. This appears 
to be caused not by the friction of the plough-sole but by the 
accumulation at this level of the colloidal constituents washed 
down from the loosened soil. Various methods have been 
advocated—including subsoiling—^for the dispersion of this 
pan. The gardener can deal with it by bastard trenching, 
w^hereby he actually inverts this under layer and places the* 
pan material a spit lower down in the subsoil. Hitherto it 
has been impossible to imitate this with field implements, but 
recently a German worker has designed a form of double 
plough which he claims to be capable of accomplistiing the 
desired result. Although the subsoiling breast is placed behind 
(and below) the breast that turns the top soil, it inverts the 
subsoil before the top soil furrow falls over. The former is a 
short bluff breast which turns the furrow quickly, whereas 
the latter is a long breast which holds the top soil until the 
subsoil furrow has been turned. 

Cow-stalls. —The proper width of stall for cows of average 
Shorthorn size when tied to a side-stay is 6 ft. 6 in. for each 
pair. If a greater width is allowed, unless a post is fixed mid¬ 
way between each pair of “ bosgins or partitions, the cows 
are able to turn their hind quarters too far roimd ; with 
narrower stalls, however, there is risk of a cow treading on 
her neighbour’s teats—I have known four such cases to occur 
in the same herd in one winter. 

The question of the length of standing caUs for further 
explanation, as some readers are of opinion that 5 ft. to 5 ft. 
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6 in. is insuflScient. This is likely to be the case where the tie 
stay is fixed several inches behind the edge of the manger 
and not opposite the manger side as illustrated in last month’s 
notes. A common error in this connection may here be 
mentioned, viz., that of sloping the tie-stay backwards so that 
the cow moves forward when eating and has to stand back 
when her head is up. Generally if any slope at all is given 
it should be forwards, the top of the stay being about three 
inches nearer the front of the stall than the lower end. An 
exception must bo made, however, in sheds where the cows 
stand with their heads to the wall without a fore-passage 
between. Here the tic-stay cannot be sloped forward unless it 
is placed behind the manger, otherwise the cow’s head when 
raised will be brought too near the wall. 

Tubular partitions and stanchion ties have certain 
advantages : they arc more easily kept clean than boarded 
divisions; the cows, being placed in the middle of their 
stalls, cannot honi each other as they often can over the top 
of a “ bosgin ” ; and they allow of each animal being given 
a width of 3 ft. 6 in. without being able to turn too far round. 
However, they are not so convenient as the usual arrangement 
in sheds that have not a fore-passage for feeding purposes. 
The criticism against stanchion ties is that they are prone to 
cause big knees, owing to the cows striking them with their 
fore-legs on rising ; and it is more difficult to drench a cow 
held in a stanchion than in a common tie. 

Horse Breeding. —The slight but aj)prccial)le improvement 
in demand and prices of foals at sales this autumn raises the 
question of whether the limit to the reduction in numbers 
of horses has been reached. Since 1913 the number of horses 
used for agricultural purposes has declined in England and 
Wales from 807,316 in that year to 760,500 in 1926, and the 
number of foals from 105,854 to 41,000. It cannot be said 
that tractors have displaced many horses or that they are 
likely to displace many in the near future. If therefore 760,000 
is near the minimum number requisite for farm purposes then 
41,000 foals per annum is insufficient to maintain the number 
required for farm work alone: for the average working life 
of a horse is not so much as nineteen years. 
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NOTES ON MANURES FOR NOVEMBER 

H. V. Garner, M.A., 

Rothamsied Experimental Station, 

Manures for Pastures. —It should be borne in mind that 
proper cultivation and skihul stocking play at least as important 
a part in the maintenance and improvement of pasture as the 
application of fertilizers. In some areas liming is also a 
necessary operation, as, for example, on certain soils of the 
Coal Measures and Millstone Grit in the West Riding of 
Yorkshire ; but on the whole the need for lime is less frequent 
under grass than in arable conditions. 

Phoapluiies ,—^As far as manuring is concerned the primary 
need of the bulk of our poorer grass land is phosphate. 
Sufficient potash is derived in the majority of cases from the 
clay constituents of the soil, and the necessary nitrogen is 
largely obtained from the atmosphere by the agency of legu¬ 
minous plants. Experiments at Cockle Park (1897 and onwards) 
and elsewhere had shown that under a wide range of grass¬ 
land conditions a dressing of 10 cwt. per acre of high-grade 
basic slag, providing about 440 lb. of phosphate of lime, was 
usually followed by a very marked improvement, which was 
maintained by subsequent dressings of about half the quantity 
of slag given as the need arose. Recent work indicates that 
equivalent dressings of phosphate a2)plied in the form of the 
lower-grade slags now available or as finely ground rock 
phosphates produce very similar results. The rock phosphates 
have the merit of cheapness, and certain forms of finely 
ground Northern African phosphate are steadily gaining in 
favour, especially in the northerly and westerly districts. 
There is evidence that basic slags made with the addition of 
fluorspar, while of distinct value, are less effective than the 
other forms mentioned. Superphosphate, which at present 
provides water-soluble phosphate at much the same price as 
the total jihosjffiate of basic slags of the same grade, suits 
soils well supplied with lime and can work under conditions 
w^hich would be too dry for the less soluble forms. Farmers 
are often reluctant to i)rovide the rather heavy dressings of 
low-grade slags corresponding to the former applications of 
40 per cent, material. This tendency is less in the case of rock 
phosphates because of their high phosphate content. A 
dressing providing about 220 lb. per acre of phosphate of 
lime may be regarded as a desirable standard for land under 
regular phosphatic treatment. This would correspond roughly 
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to 10 cwt. of 20 per cent, slag, or 7 cwt. of 30 per cent, slag, 
or cwt. of 60 per cent, rock phosphate per acre. If smaller 
dressings are given they will have to be renewed at shorter 
intervals. 

Potash .—On many medium and heavy soils phosphate 
alone will produce the necessary improvement in grazing land, 
but cases occxir, particularly on hght or on peaty soils, where 
an addition of potash is advisable. This can best be decided 
by a small scale trial on the land in question. A dressing 
of about Ij cwt. per acre of 30 per cent, potash salts or its 
equivalent of the lower grades, given in autumn in alteniate 
years, will usually meet such cases. 

Nitrogen .—Until recently the view that direct applications 
of nitrogenous manures should be withheld from grazing land 
and that the residues of any concentrates fed would provide all 
the nitrogen required received no very serious challenge. 
Attention is now being directed to the possibility of adapting 
to English conditions an intensive system of grass-land 
husbandry developed in Germany during the last years of the 
war. The grass, which is divided into a number of small 
enclosures to permit of control over the grazing, receives a 
generous autumn dressing of phosphate and potash and a 
series of nitrogenous top dressings at intervals during the 
spring. The flushes of grass thus produced are grazed when 
hand high, using a heavy stocking per acre (usually dairy 
cattle), the stock being passed from one enclosure to another 
every few days, always passing to fresh, young grass and 
leaving the used land to recuperate or be grazed by rougher 
stock. It is claimed that the carrying cajxacity of the land 
is considerably increased and that the young grass taken in the 
leafy stage forms a highly nitrogenous food which largely 
reduces the need for purchased concentrates. The system has 
recently been described and examined from the English 
standpoint.* Experiments are in progress at various centres 
and the results are awaited with interest. 

Manorial Residues. —The residual effects of certain fertilizers 
when used at ordinary farming rates have been ascertained in 
several well-known field experiments, of which that on Little 
Hoos rotation field at Rothamsted is perhaps the best known. 
Under the more intensive conditions of market gardening 
information on the residual action of dung and of artificials, 

♦ This Journal, September, 1926; Farmer and Stocklyreeder, 
August 23, 1926. 
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alone and in combination, is provided by the results of the last 
years of Dyer and Shriveirs well-known manurial experiments 
on vegetable crops carried out on a heavy soil in Kent.* 

Aft(jr about eighteen yearly applications of a series of 
combinations of London dung and mixtures of artificials to 
vegetable crops, the treatments were all stopped and the 
cro})ping was continued for five seasons without further 
manures. Dung was applied each year at 25 tons and also at 
12J tons per acre, and the heaviest dressing of artificials used 
was approximately 7 cwt. superphosphate or slag, 1 cwt. 
sulphate of potash or 4 cwt. kainit, and 8 cwt. of nitrate of 
soda per acre per annum. 

The table below is derived from some of the results and 
only indicates the general trend of the figures. There were 
no unmanured plots, so that yields have been expressed in 
terms of the average performance of the heavily dunged plots 
over thirteen years of manurial treatment. 




Av. yield of 

1 Tic si lues ill 19th-23rd years, after 

No. of 
years 
aftx?r 

No, of 
diffei'ont 

tliese froi>s 
in ia4> Hi 
seasons 

18 ainual dressings of 

:— 



12 J tons 

Complete 

manui- 

flops 

with 25 

25 tons 

12J tons 

dung and 

arhiifials 

ing 

(■easc( 1. 

weigJiod, 

tons dung 
yearly. 

dung 

dung 

C'unfi’ei 

artiiifials 

only. 

1 

0 

100 

74 

55 

86 

60 

2 

7 

100 

62 

46 

(U) 

50 

S 

5 

100 

50 

40 

4(> 

35 

4 

S 

100 

57 

44 

55 

38 

5 

( 

4 

100 

37 

27 

36 

26 


In spite of irregularities arising out of the effect of season 
the figures show a fairly uniform decline from the level of the 
first j^ear and refiect the authors’ conclusions as set out in 
their publication. The half dressing of dung, plus complete 
artificials, appears to hold out as well as the heavy dressing of 
dung alone. The residues of the complete artificial dressing are 
on the whole inferior to those of the light dressing of dung. 
The greater lasting powei\of the large dressing of dung as 
compared with the half dressing is well shown. The figures 
also bring out how dependent is intensive culture on the 
continual addition of plant food, for in the course of five 
years without manures production had fallen to about one- 
third of its original high value. 

See Dyer Sr, Shrivell: The Manuring of Market Garden Crops, 1924. 
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Phosphates for Clover. —The effect of basic slag and other 
phosphates in improving heavy grass land is well known. It 
is perhaps not so generally recognised that if for any reason 
the improved sod comes back under the plough much better 
results are obtained than from untreated grass. The results 
of an experiment conducted at Saxmundham, in Suffolk, on a 
clay soil with a pronounced need for phosphate treatment 
bring out this point. Part of the grass was slagged at the rate 
of 10 cwt. per acre in 1904 and again in 1912, the remainder 
being untreated. The slag produced ver}^ profitable returns as 
measured by the increased value of the grazing, and when the 
turf was broken up the following yields were obtained under 
arable cropping :— 


Manuring to grass 

1919 

Jlcans and 

1920 

1921 

1922 

1904 a! id 1912 

Poos 

Wheat 

B jrloy 

Mangolds 

No manure 

. . 30 bus. 

29 bus. 

31 bus. 

23 tons 

10 cwt. slag 

40 bus. 

30 bus. 

43 bus. 

26 tons 


The figures show how miK^h richer the slagged turf was than 
the untreated sod, largely due to the nitrogen brought in by 
the clover in the improved herbage. 

It has been shown in other parts of the country that similar 
effects are obtained on breaking up temporary grass on which 
phosphates had been used. In fact this enrichment may 
actually be troublesome in some districts, for oats following an 
old ley which was very full of clover may lodge in a wet 
season. In the drier parts of the country there is little risk 
from this cause and phosphates applied to a one-year clover 
ley usually benefit the wheat, as the following figures, also 
from Saxmundham, show :— 

Manures to young clover Clover hay Wlicat 

Winter, 1913 1914 1915 

None . . .. .. . . 3 cwt. 20 bus. 

5 cwt. slag . . . . . . 51 cwt. 27 >)us. 

4 cwt. superphosphate .. . . 50 cwt. 25 bus. 

In this case some of the benefit to the wheat has been due to 
the residual effects from the phosphates, but no doubt the 
chief agent was the clover sod. Phosphates are commonly 
applied in their first autumn to the longer leys of the wetter 
parts of the country, using about the same dressings as for the 
permanent grass. For the one-year leys of the south-east a 
light dressing of phosphate may be applied in autumn ; or 
where there is little risk of vigorous growth of clover causing 
trouble in the sheaves at harvest, the nurse crop sometimes 
receives enough phosphate to meet its own needs and leave a 
residue for the seedling clover. 

3o 
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PRICES OF ARTIFICIAL MANURES 

NOTB*—Unless otherwise stated, priees are for not less than 2-ton lots f.o.r. in towns name 
and are net casii for prompt delivery. 


Average price per ton during week 
ending October 13 



Bristol 

Hull 

L’pool 

London 

Cost per 
unit at 
London 


£ 

s. 

£ 

s. 

£ 

B. 

£ 

B. 

s. 

d. 

Kitmte of 0 oda (N. 151%) 
Sulphate of ammonia— 

Neutral (N. 20-6%) .. 


• 

12 

10 

12 

10 

12 

10 

16 

2 

11 

9* 

11 

9* 

11 

9* 

11 

9* 

11 

1 

Calcium cyanamide (N. 19%) .. 

9 

6 

0 

6 

9 

6 

9 

6 

9 

9 

Kainit (Pot. 14%) 

3 

2 

2 

15 

2 

17 

2 

16 

4 

0 

Potash salts (Pot. 30%) .. 

4 

17 





4 

10 

3 

0 

(Pot. 20%) .. 

3 

12 

3 

0 

3 

9 

3 

3 

3 

2 

Muriate of potash (Pot. 50-63)%) 
Sulphate „ (Pot. 48-61)%) 

9 

10 

8 

2 

8 

13 

9 

7 

3 

6 

11 

10 

10 

5 

10 

16 

11 

6 

4 

6 

Basic Blag (T.P. 34%) .. 




. 

3 

8§ 


, 



„ (T.P.30%) .. 



3 

2§ 

8 

3$ 

3 

6$ 

2 

2 

„ (T.P. 28%) .. 



2 

11§ 


, 


. 


(T.P. 26%) .. 



2 

7§ 


. 



. 


„ (T.P. 24%) .. 



2 

2§ 

2 

3§ 

2 

*n§ 

2 

1 

Ground rook phosphate (T.P.68%) 
Superphosphate (S.P. 36%) 

2* 

ion 




2 

m 

0 

11 

3 

6 


, 

3 ’ 

9* 

3 

6 

1 

10 

„ (S.P. 33%) 

. 




3 

6 



• • 


„ (S.P.30%) .. 

3 

0 

2 

io 

3 

2 

2 ’ 

18 

1 

11 

Bone meal (N. 3|%. T.P. 46%).. 

8 

10 

8 

6 

8 

10 

8 

0 

.. 


Stea ned bone flour (N. } %, 











T.P. 60-66%) 

6 

Ot 

6 

lot 

5 

16 

6 

10 



Burnt lump lime .. 

2 

0 

1 

12a 

2 

06 

2 

l|! 

,, 


Ground lime 

2 

7 

2 

la 

2 

96 

1 

1511 



Ground chalk 


• 

1 

0 

• 

• 

1 

r>!l 




Abbreviations: N.«»Nitrofiren ; S.P.=Soluble Phosphate ; T. P.»»« Total Phosphate ; 

Pot. *» Potash. 

• Delivered in 4-ton lots at niirchasor’s nearest railway station, 
t Delivered (wltliiii a limited area) at purehaaer’s nearest railway station. 

I Hull prices include delivery to any station in Yorkshire, Liverpool to any station 
in Lancashire. London prices are for 4-ton lots delivertHl in the home countiis. 

II Delivered in 4-ton lots U) London. 

If Fiiieiu'ss 80% throuKh standarti screen of 10,000 holt s to the square inch. Price at London 
Is for 4-ton lots f.o.r. at Northern London Stations, ami at G.W.R. and S.R. London Stations 
the eust to purchasers Is 5.5s. rx^r ton. 
a Dtdivered to Hull 
b Delivered to Liverpool area. 


MONTHLY NOTES ON FEEDING STUFFS 

E. T. Halnan, M.A., 

Animal Nutrition Institute, Cambridge 

Swedidi Experiments in Pig-Breeding for Bacon Prodnctiioii— 

At the Swedish Agricultural Experiment Station, under the 
control of Professor Nils Hansson, an investigation was com¬ 
menced in 1923 which bad for its primary object the testing 
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of the productivity of Swedish pig-breeding stock, with 
particular reference to the Swedish Farm Breed and the 
Swedish Yorkshire Breed. The intention of the investigators was 
to distinguish those breeds and groups of individuals which 
passed on to their progeny the qualities of quick growth, good 
build, excellent utilization of food and the formation of a carcass 
which produced bacon of an extremely good quality when 
cured. In a recent bulletin* the results for the years 1923, 
1924 and 1925 are brought under critical review, and contain 
many conclusions of great interest to pig-})reeders and pig- 
feeders. The research material, which was collected from 
various Swedish pig-breeding centres, included 464 examined 
and approved test pigs supplied from the best stocks of the 
Swedish Farm Breed and the Swedish Yorkshire Breed. 1 he 
most important of the conclusions arrived at were as follows :— 

(1) The breeds compared favourably with each other with 
regard to quickness of growth, excellent utilization of food, 
yield on slaughtering and quality of bacon produced. 

(2) Of the different breeding stocks tested evidence was 
obtained of very considerable differences in the inherited 
qualities and the possibility of im})roving the hereditable 
qualities of stocks by the suitable interchange of breeding 
animals. 

(3) With regard to the influence of different families and 
individuals on the productivity of their descendants, the 
material available shows that individual boars and their families 
inherit considerably different productivity, and the data also 
emphasize the importance of subjecting to a critical examina¬ 
tion the litters of the same sows by different boars. 

(4) With regard to classification of bacon for export, 
it was found that the long-bodied pigs with a thin layer of 
back fat tended to fall in Class 1, whereas the short-bodied 
pigs with thick back fat came mostly in Class III. 

The Class III type of pig, however, yielded 64*4 per cent, of 
bacon for export, whereas the Class 1 type of pig yielded 
62*4 per cent, of bacon for export, emphasizing the necessity 
of giving a distinctly better price for pigs of the Class I type if 
production of pigs of the Class III type is to be discouraged. 

(5) With regard to the influence of the weight of the pig at 
the time of slaughter on the thickness of the back fat and the 
quality of bacon produced, interesting results were shown. 

* Verksamheten vid forsoksstationen for avkastningskontroll inom 
suinaveln under ar 1926, av Nils Hansson och Sven Bengtssar. Stock¬ 
holm, 1926, 

3c2 
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Thus the thickness of the back fat measured from 1*5 in. 
in the case of small pigs of 195 lb. weight to 1*7 in. in the case of 
large pigs of 219 lb. in weight. In addition, 48-9 per cent, of the 
small pigs of 195 lb. average; 32*1 per cent, of medium pigs, 
of 198 to 213 lb., and only 20*1 per cent, of large pigs, of 219 lb. 
average weight, yielded first-quality bacon. The necessity of 
slaughtering pigs at a comparatively low weight if first-quality 
bacon is to be hoped for is thus strongly emphasized. 

(6) With regard to sex differences, evidence was obtained 
which showed that sows give a larger percentage of first-quality 
bacon than boars, the sows being distinctly better as regards 
the development of belly bacon and hams. 

(7) With regard to the influence of body build, the pigs of 
long body tyf)e with deep sides tended to grow much more 
quickly and to deposit less fat than those of the short body 
type, with a tendency also to reduction in the development of 
belly bacon and hams. Pigs with shallow sides produce a 
larger percentage of exportable bacon, yield less loss on 
slaughter and have better hams ; but these advantages are 
outweighed by the poorer quality of the bacon produced. 

(8) With regard to the normal growth of pigs at different 
weights, a considerable body of information has accumulated, 
which for convenience is given in the table which follows, 
converted to English measures. The pig-breeder and feeder, by 
comparing the weight gains of his own pigs with this table, will 
be able to ascertain whether his pigs are equal to, or better than, 
the best types of Swedish bacon pig. 


Breeding Pigs. Astorp, 1926 


Avorag(j 


Average gain 

Food units 

weic^ht. 

Age in days 

per day. 

per lb. gain 

lb. 


oz. 


39*8 

71 

14 

2-29 

65-4 

82 

17 

2-69 

77*2 

101 

20 

3-07 

98-8 

118 

22 

3-47 

121-6 

134 

25 

3-58 

144-1 

149 

24 

3-96 

165-7 

162 

26 

4-05 

187-9 

177 

26 

4-26 

202-2 

180 

26 

4:9 


Several interesting points emerge from this table. First, 
the food units per lb. live weight gain rise as the pig gets older, 
so that, as far as food consumption is concerned, the heavier 
pigs are more expensive to produce. The Swedes are also able 
to get a pig of 200 lb. live weight in 26 weeks and of 
160 lb. live weight in 24 weeks. Four food units, or 
4 lb. of cereal meal, are required to produce 1 lb. of pig at 
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160 lb. live weight, so, assuming 63 per cent, of the pig is 
converted to bacon, it takes approximately lb. of meal to 
produce 1 lb. of bacon. 


Fann Valuos. —^The prioes in respect of the feeding stuffs 
used as bases of comparison for the purposes of this month’s 


calculations, are as follows :— 

Starch 

Protein 

Per ton 


equivalent equivalent 




Por cent. 

Por cent. 

£ 

s. 

Barley 

71 

6*2 

9 

2 

Maize 

81 

6-8 

7 

10 

Decorticated ground nut cake .. 

73 

410 

11 

10 

„ cotton cake 

71 

340 

10 

0 


(Add lOs. per ton, in each case, for carriage.) 

The cost per unit starch equivalent works out at 2* 15 
shillings, and per unit protein equivalent, 1*86 shillings. 

In accordance with the recommendation of the Depart¬ 
mental Committee on Rationing of Dairy Cows,* the “ food 
values ” given in the following table may be taken as 
applicable to the ensuing four months, December to March, 
inclusive, for the purposes of advisory schemes on the 
rationing of dairy cows. 

Farm Values. 


Crops 

Starch 

equivalent 

Protein 

equivalent 

bood value 
per ton, on 
farm 


Per cent. 

Per cent. 

£ 8. 

Roots— 


1 


Kohl Rabi . 

8 

: 0*5 

0 18 

Mangolds 

7 

i 0-4 

0 16 

Potatoes 

18 

1 0-6 

2 0 

Swedes . . 

7 

0-7 

0 16 

Turnips .. 

6 

0*4 

0 11 

1 Green foods— 1,1 

Cabbage, drumhead .. .. i 

7 

0*9 

0 17 

„ opon-leavod. . 

9 

15 

1 2 

Kale, marrow stem 

9 

1 .3 

1 2 

Silage, vetch and oats.. 

13 

]-8 

1 11 

Hay— 




Clover hay 

32 

70 

4 2 

Lucerne hay .. 

24 

7-9 

3 6 

Meadow hay, poor 

19 

2*9 

2 6 

,, ,, medium 

31 

4-6 

3 15 

,, „ very good 

40 

7-S 

5 0 

Seeds hay 

24 

4-9 

3 1 

Straws— 




Barley straw . . 

19 

0-7 

2 2 

Bean straw 

19 

J-7 

2 4 

Oat straw 

17 

()-9 

1 18 

Wheat straw .. 

11 

0-1 

1 4 

Grains and seeds - 




Barley .. 

71 

62 

8 4 

Beans .. 

66 

200 

8 19 

Oats 

60 

7*6 

7 3 

Peas 

69 

18*0 

9 2 

Wheat. 

72 

9-6 

8 13 


♦ Report obtainable from H.M. Stationery Office, Ad astral House, 
Kingsway, W.C. 2, price 6d. net. 
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Description 

Price 

s. d. 

perqr. 

lb. 

Price 

per 

ton 

£ s. 

.Manu- 
rial 
value 
per 
ton 
£ 8. 

Cost of 
food 
value 
per 
ton 
£ a. 

Star^ 

equtv. 

per 

1001b. 

Price 
per 
unit 
•tarch 
equiv 
s. d. 

Price 
per lb. 
starch 
equiv. 
d. 

Pro¬ 

tein 

aquiv. 

% 

Wheat, Britisli. 



11 

10 

0 

14 

10 

16 

72 

3 

0 

1'61 

0*6 

Barley, British malting 

— 

— 

9 

10* 

0 

11 

8 

19 

71 

2 

6 

1*34 

6*2 

„ „ feeding 

— 

— 

9 

0 

0 

11 

8 

9 

71 

2 

5 

1*29 

6*2 

„ Canadian No. 4 Weeteni 

33 0 

400 

9 

6 

0 

11 

8 

14 

71 

2 

6 

1*29 

6*2 

„ Russian 

31 Q 


8 1911 

0 

11 

8 

8 

71 

2 

4 

1 26 

6*2 

Oats, Engliah, white .. 


— 

0 

0 

0 

12 

8 

8 

60 

2 

10 

1 52 

7*6 

„ „ black and grey 

— 

— 

8 

10 

0 

12 

7 

18 

60 

2 

8 

1*43 

7*6 

„ Canadian No. 2 Western 

30 9 

320 

10 

15 

0 

12 

10 

3 

60 

3 

6 

1*83 

7*6 

» „ No. 3 „ .. 

29 3 


10 

6 

0 

12 

9 

13 

60 

3 

8 

1*74 

7*6 

„ „ feed 

26 9 


9 

7 

0 

12 

8 

15 

60 

2 

11 

1-66 

7*6 

„ American. 

26 6 

.. 

9 

5 

0 

12 

8 

13 

60 

2 

11 

1*66 

7*6 

„ Argentine 

23 9 

„ 

S 

7 

0 

12 

7 

16 

60 

2 

7 

1-38 

7*6' 

„ ChSian. 

24 3 


8 

10 

0 

12 

7 

18 

60 

2 

8 

1.43 

7*6 

Maize, Argentine 

32 3 

480 

7 

10 

0 

11 

6 

19 

81 

1 

9 

0 94 

68 

„ South African .. 

32 0 

ft 

7 

10^ 

0 

11 

6 

19 

81 

1 

9 

0 94 

6*8 

Beans, Knglish wint-cT.. 

— 

— 

9 

10 

1 

8 

8 

2 

66 

2 

6 

1*29 

20 

Peas, Japanese 

— 

— 

28 

161 

1 

6 

27 

10 

69 

8 

0 

4-28 

18 

Dari, Bombay. 

Millers' offals— 

— 

— 

11 

10 

0 

13 

10 

17 

74 

2 

11 

1*56 

7*2 

Bran, British. 

— 

— 

6 

12 

1 

4 

4 

8 

42 

2 

1 

M2 

10 

„ broad. 

— 

— 

6 

10 

1 

4 

5 

6 

42 

2 

6 

1*34 

10 

Middlings, fine, imported 

— 

— 

8 

2 

0 

19 

7 

3 

JS 

2 

1 

M2 

12 

„ coarse, British .. 

— 

— 

7 

2 

0 

19 

6 

3 

68 

2 

1 

M2 

11 

Pollards, imported .. 

— 

— 

6 

0 

1 

4 

4 

16 

60 

1 

6 

0-80 

11 

Meal, barley. 

— 

— 

10 

6 

0 

11 

9 

14 

71 

2 

9 

1*47 

6*2 

„ maize . 

— 

— 

8 

15 

0 

11 

8 

4 

81 

2 

0 

107 

6‘8 

M genn 

— 

— 

8 

10 

0 

17 

7 

13 

86 

1 

10 

0*98 

10 

„ „ gluten feed 

— 

— 

8 

7 

1 

3 

7 

4 

76 

1 

11 

103 

19 

„ locust bean 

— 

— 

8 

0 

0 

9 

7 

11 

71 

2 

1 

M2 

3*0 

„ liean . 

— 

— 

12 

0 

1 

8 

10 

12 

66 

3 

3 

1*74 

20 

..fish . 

— 

— 

19 

0 

3 

16 

15 

5 

53 

6 

9 

308 

48 

Maize, cooked flaked .. 

— 

— 

10 

10 

0 

11 

9 

19 

86 

2 

4 

1*25 

8*6 

Linse^ .. 

— 

— 

17 

0 

1 

7 

16 

13 

119 

2 

8 

1*43 

19 

„ cake, English, 12% oil 

— 

— 

12 

10 

1 

13; 

10 

17 

74 

2 

11 

1-66 

26 

tt n ft 1®% »> 

— 

— 

12 

5 

1 

13 

10 

12 

74 

2 

10 

1*62 

26 

#» >f ft ft 

— 

— 

11 

16 

I 

13 

10 

2 

74 

2 

9 

1*47 

26 

Soya bean „ 6% „ 

— 

— 

12 

0* 

2 

7 

9 

13 

69 

2 

10 

1-52 

36 

Cottonseed cake,EngliBh,6i%„ 

— 

— 

6 

7 

1 

8 

4 

19 

42 

2 

4 

1*25 

17 

M .»Egyptian,5j®/o „ 

— 

— 

6 

16 

1 

8 

4 

7 

42 

2 

1 

M2 

17 

Decorticated cottonseed meal, 














1% oil 

— 

— 

9 

16 

2 

7 

7 

8 

74 

2 

0 

107 

36 

Coconut cake, 6% oil.. 

— 

— 

8 

16 

1 

7 

7 

8 

79 

1 

10 

008 

16 

Ground nut cake, 6% oil 

_ 

— 

7 

6 

1 

12 

6 

13 

67 

2 

0 

107 

27 

Decorticated ground nut cake, 














7% oil 

— 

— 

11 

10* 

2 

8 

9 

2 

73 

2 

6 

1-34 

41 

Palm kernel cake, 6% oil 

— 

— 

7 

6 

1 

0 

6 

6 

76 

1 

8 

0*89 

17 

„ „ „ meal, 0®^ oil 

— 

— 

7 

16 

1 

0 

6 

15 

76 

1 

10 

0'98 

17 

„ „ meal, 2% oil .. 

— 

— 

6 

6 

1 

1 

6 

4 

71 

1 

6 

0*80 

17 

Feeding treacle . 

Brewers' grains, Dried ale 

_ 

— 

6 

16 

0 

9 

5 

6 

61 

2 

1 

M2 

2*7 

— 

— 

6 

7 

1 

1 

6 

6 

49 

2 

2 

M6 

13 

„ ,» .. porter .. 

— 

— 

5 

17 

1 

1 

4 16 

49 

2 

0 

107 

13 

„ „ Wet ale 

— 

— 

0 

14 

0 

8 

0 

6 

16 

0 

6 

0*23 

4*8 

U »• >, porter .. 

— 

— 

0 

11 

0 

8 

0 

3 

16 

0 

2 

0*00 

4*8 

Malt culms . 



7 

ot 

1 

10 

5 

10 

43 

2 

7 

1*38 

16 


• At Hull. t At Liverpool. || At Bristol. 

Noiy,—The prl^ the average prices at which actual wholesale trantaetloas have Ukeii 

plaw In London, unless otherwise stated, and refer to the price ex mill or store. The prices were current at the end of 
Septe^T Md aw^ a wle, wnsldcrably lower t^n the prim at local country markets, the difference being due to 
®5r***?*f®i** i**®*!*” easily compare the relaUve prices of the feeding stuffs on 

offer at their local market by the method of calculation used In these notes. Thus, suppose palm kernel cake Is offered 
“ I** P ^*?® too therefore S» Mr ton. ?|®*<J}of 

thte ffg^ by 75. tto toch «4^ v^nt ofpalm temel cake u given In the talUe, the cost per unit rtarch effiffy^ 
is ts. M. Divimng this again by 22*4, tM number of pounds of sti^ eoulvalent in 1 unit, the oi^ nor lb. of starch 
ivalent Is 1*2^. A simlto ealc^on will show sfcuffi 

lbs sasse loeal wtet. From the results of such ealoulations a buMr can determlM which feeding staff iIms bin 
best vitM at the prices quoted on his own market. The manmrlal value per ton flguies art calculated on tto basis 
be foUpwlng unit prices: h' lit. Oi.; P 0«. 3s. 8d.; X|0, Is. Od. 
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MISCELLANEOUS NOTES 

With reference to the note under this heading, which 
appeared on page 670 of last month’s (October) issue of this 
Journal, the full results of last season’s 
Stud Goat Scheme (1925-26) working of this scheme are now 
available, and show steady growth of 
interest in the effort to improve the milch stock of small¬ 
holders, cottagers and persons of similar position. Each stud 
goat, before acceptance for service, is examined by the 
Inspection Officer of the British Goat Society, which administers 
the Scheme and receives a grant from the Development Fund 
towards its expenses ; also to provide premiums enabling stud 
goat owners to charge low service fees within the means of 
those for whose benefit the Scheme was devised. 

During the past season 89 stud goats were registered at 
83 centres, and the 1,115 services given show an increase 
of over 26 per cent, upon the previous season’s figures, 
despite the restrictions due to Poot-and-Mouth Disease 
Regulations. The improvement may be attributed in some 
measure to the wide publicity obtained for the Scheme by 
means of notices and advertisements in the agricultural press ; 
also to the circulation of the Society’s pamphlet, giving 
a list of the approved stud goats, to its members, affiliated 
associations and the County Education Authorities. 

An interesting development of the Scheme has been the offer, 
by certain members of the British Goat Society, of prizes for 
the best kids sired by registered stud goats. Several com¬ 
petitions for these have been held at local shows, the entries, of 
excellent quality, showing care and attention on the part of 
their breeders. It is estimated that 1,630 female kids have 
been reared as a result of the past two years’ working of the 
Scheme. 


The general index number of the prices of agricultural 
produce showed a sharp rise in September, advancing to 55 per 
cent, above pre-war as compared with 49 
The Agricultliral per cent, in August. This very appreciable 
Index Number increase was due to the rise of 4d. per 
gallon in the contract price of milk in the 
London and Birmingham areas, the average of the index 
numbers of all other commodities being lower on the month. 
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In the following table are shown the percentage increases as 
compared with pre-war prices each month since January, 
1921 


Percentage Increase compared with the 
average of the corresponding month In 
1911-13 


Month 



1921 

1922 

1923 

1924 

1925 

1926 

J anuary 

,, 


.. 180 

71 

67 

60 

71 

58 

February 



164 

75 

63 

61 

69 

53 

March .. 



146 

73 

59 

57 

66 

40 

April 



145 

66 

54 

53 

59 

52 

May .. 



.. 116 

69 

64 

57 

57 

60 

June .. 



106 

64 

49 

56 

53 

48 

July .. 



103 

67 

50 

53 

49 

48 

August 



122 

68 

52 

57 

54 

49 

September 



113 

69 

62 

61 

55 

55 

October 



82 

61 

50 

66 

53 

— 

NovemlDf^r 



74 

63 

51 

66 

54 

— 

December 



71 

61 

55 

65 

54 

— 


TAve Stock 

Prices of most classes of live stock showed little change from 
those ruling in August. Fat cattle, however, became cheaper 
and averaged Is. lOd. per live cwt. less on the month, the index 
number declining by 4 points to only 39 per cent, above 
1911-13. As compared with September last year fat cattle 
sold at a reduction of 4s. 8d. per live cwt. Fat sheep again 
averaged lid. per lb. estimated dressed carcass weight, the 
index figure being unchanged at 52 per cent, above pre-war. 
Fat pigs remained dear, baconers being unchanged both in 
price and index number, but the adVance of 2d. per stone in 
porkers was relatively less than in the base years and the index 
number fell by 2 points. Fat sheep were IJd. per lb. cheaper 
than in September, 1925, but bacon pigs were lid. and porkers 
Is. 3d. j)er stone dearer on the year. 

Dairy cattle appreciated by about 15s. per head on the month, 
the index number rising from 37 to 39 per cent, over pre-war, 
but they were considerably cheaper than in September, 1925. 
Store cattle were cheaper on the month and realised only 28 per 
cent, higher prices than in 1911-13. Store sheep were unchanged 
at 63 per cent, above pre-war, but were about 15 per cent, 
cheaper than a year ago. Prices of store pigs hardened a little 
during Sci)tember and were 142 per cent, above 1911-13. 

Grain 

As is usual in September prices of wheat and oats declined 
while those of barley increased. Wheat averaged 2s. 3d. per 
cwt. less than in August and the index figure dropped from 
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69 to 50 per cent, above pre-war, a reduction of 19 points as 
compared with increases of 2 points and 6 points respectively in 
the corresponding months of 1924 and 1925. Oats showed a 
reduction of lid. per cwt. and the index number declined by 
8 points to only 25 per cent, above 1911-13. The increase 
of Is. per cwt. in the average price of barley was proportionately 
smaller than in the basic period, so that the index figure 
receded from 52 to 50 per cent, above the basic years. Average 
prices in September were 11s. 3d. per cwt. for wheat, 12s. 6d. 
per cwt. for barley and 8s. 5d. per cwt. for oats, wheat being 
only 3d. per cwt. less than in September, 1925, but barley was 
Is. 7d. and oats Is. 3d. per cwt. chc^aper on the year. 

Dairy and Povliry Produce 

The agreement negotiated last autumn by the Permanent 
Joint Milk Committee representing producers and distributors 
provided for the contract price of milk to be raised to Is. 4d. 
per gallon in September, 1926, whereas in September, 1925, the 
contract price remained at Is. per gallon as in the summer 
months. This rise in price caused the index figure for September 
to show a rise of 40 points, milk prices in September being 
exactly double the pre-war summer level. The price of butter 
showed an increase of |d. per lb. on the month, the rise being 
in the same proportion as in the base years, so that the index 
number remained unchanged at 56 per cent, above pre-war. 
Cheese, however, declined by Is. 6d. per cwt., the index figure 
falling from 43 to 34 per cent, above 1911-13. Both butter and 
cheese were cheaper than in September, 1925, the former by 
2d. per lb. and the latter by £1 11s. per cwt. The rise of 2d. per 
dozen in egg prices as compared with August caused the index 
figure to advance by 3 points to 52 per cent, above pre-war. 
Eggs also were cheaper than in September, 1925, the decrease 
being 3Jd. per dozen. 

Other Commodities 

Prices of potatoes were relatively improved during 
September, the average wholesale prices being 40 per cent, 
above pre-war, as compared with only 11 per cent, in August, 
but they were about 10s. per cwt. lower than a year earlier. 
The trade in hay remains very quiet and values have not varied. 
Although fruit and vegetables are not now taken into account in 
calculating the general index figure for all agricultural produce, 
it may be mentioned that apples sold during September at 
more than double the pre-war price, but pears and plums 
realised very little more than in September, 1911-13. Vegetables 
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generally were much cheaper on the month and cabbage and 
cauliflowers sold at lower prices than in September, 1911-13. 
Celery averaged 31 per cent, and carrots 42 per cent, above 
pre-war. 

Index numbers of different commodities during recent 
months and in September, 1924 and 1925, are shown below :— 

Percentage Increase as compared with the Average 
Prices ruling in the corresponding months of 
1911-13 


Commodity 


lUiSO 

1V290 

Sept. 

Sept. 

June 

July 

Aug. 

Sept. 

Wheat 


61 

63 

71 

73 

69 

60 

Barley 


107 

69 

21 

17 

52 

60 

Oats 


38 

43 

31 

33 

33 

25 

Fat cattle 


54 

63 

40 

40 

43 

39 

Fat sheep 


100 

69 

66 

59 

52 

52 

Bacon pigs 


38 

66 

87 

83 

79 

79 

Pork pigs .. 


37 

65 

90 

84 

83 

81 

Dairy cows 


59 

46 

38 

38 

37 

39 

Store cattle 


44 

37 

28 

33 

33 

28 

Store sheep 


130 

90 

71 

82 

63 

63 

Store pigs 


29 

76 

134 

139 

139 

142 

Eggs 


71 

76 

26 

33 

49 

52 

Poultry 


75 

58 

70 

52 

56 

46 

Milk 


58 

63 

60 

60 

60 

100 

Butter 


72 

70 

64 

66 

66 

66 

Cheese 


42 

77 

80 

78 

43 

34 

Potatoes .. 


99 , 

53 

-6* 

21 

11 

40 

Hay 


1 

4 

9 

8 

11 

9 

Wool 


105 1 

40 1 

25 1 

23 

24 

31 


* Decrease. 


Farm Workers’ Minimum Wages. —Meetings of the Agricultural 
Wages Board were held on September 21 and October 4 at 7, Whitehall 
Place, S.W. 1, the Chairman, Loni Kenyon, })residing. 

The Board considered notifications from Agricultural Wages 
Committees of resolutions fixing minimum and overtime rates of 
wages, and proceeded to make the following Orders carrying out the 
Committees’ decisions :— 

Qlouceaterahire, —^An Order to come into operation on October 12, 
1926, when the existing rates are due to expire, fixing minimum 
and overtime rates of wages for male workers and minimum 
rates of wages for female workers to continue in force until 
October 8, 1927. The minimum rates for workers of twenty- 
one years and over are in the case of workers employed wholly 
or mainly as head carters 34s. 6d. per week of fifty-eight hours 
in summer (timt Monday in March to last Sunday in October) 
and 368. per week of sixty hours in winter (remainder of the 
year); head shepherds or head stockmen, 36s. per week of sixty 
hours all the year round; under carters, 32s. 6d. per week of 
hiVy-icmT hours in summer and 34s, 6 d. per week of fifty-seVMi 

JIM TP'.MI^I' / IUMC/gT s/l0f3ljtiTtisi €>/* iJUadOT StCHskUkOOp (iWSfilf. 0(i» 

per weok of iZfty-aeven hours all the year round ; other luafe 
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workers, 30s. per week of fifty hours in summer and forty-eight 
hours in winter (instead of fifty Incurs all the year roimcl as at 
present). Overtime in the case of all classes of male workers is 
payable at 9d. per hour on weekdays and 1 Id. per hour on Sundays. 
The minimum rate in the case of female workers, irrespective of 
age, is 6d. per hour for all time worked. 

Hampshire and Jsle of Wight ,—An Order to come into operation on 
October 12 continuing the existing minimum and overtime rates 
of wages for male workers and minimum rates of wages for female 
workers imtil October 11, 1927. The i*atos ai-e in the case of male 
workers of twenty-one years of age and over 30s. per week of 
fifty-one hours in summer and forty-eight hours in winter, with 
overtime at 8d. per hour except in the case of cai’tei’s, cowmen, 
shepherds, and milkers for overtime employment on oi*dinary 
routine work of such workers, when the rate is Vjd. per hour. 
In the case of female workeis of eighteen years of age and over 
the minimum rate is 5d. per hour for all time worked. 

Lincolnshire (Parts of Holland) ~ An Order to come into operation 
on October 31 continuing the existing minimum and overtime 
rates of wages for male workei-s and minimum rates of wages 
for female workers until October 29, 1927. The minimum rates 
in the case of male w^oikers of twenty-one years of ago and over 
are 36s. per week of forty-eight hours from October 31, 1926, 
to April 3, 1927, a'jd of fifty hours from April 4, 1927, to Clctober 
29, 1927, with an addition in the case of cattlemen and shepherds 
of 6s. jier week and in tlie case of hoi*semen 10s. per week to cover 
employment in excess of those hours. Shepherds are also entitled 
to certain sums by way of lambing money. The overtime rates 
for male workers are 10|d. per hour on Saturday, Is. IJd. per 
hour on Sunday, and 9d. jier hour on any other day. Female 
workers of fifteen years of age and over are entitled to a minimum 
rate of 6d. per hour for all time worked. 

Northamptonshire arui iSoke of Peterborough .— An Order to come 
into operation on October 26 continuing the existing minimum 
and overtime rates of wages for male workers and minimum rates 
of wages for female workers until further notice. The minimum 
rate in the case of male workers of twenty-one years of age and 
over is 30s. per week of fifty hours in sununer (first Monflay in 
March to the last Sunday in October) and forty-eight hours in 
winter (remainder of the year), with overtime at 9d. per hour on 
weekdays anti lid. per hour on Sundays. The minimum rate in 
the case of female workers of eighteen years of age and over is 
6d. per hour for all time worked. 

Oxfordshire .—^An Ortler to come into operation on October 31, 
continuing until April 30, 1927, the existing minimum and overtime 
rates of wages for male workers and minimum i*atos of wages for 
female workers. The rates are for male workers of twenty-one 
years and over 30s. jjor week of fifty houi's in summer (first 
Monday in March to last Saturday in October) and forty-eight 
hours in winter (remainder of the year), with overtime at 9d. 
per hour on weekdays and lid. per hour on Sundays. The 
minimum rate in the case of female workers of eighteen years 
of age and over is 6d. per hour for all time worked. 

Somerset .—An Order to come into operation on October 2, when the 
existing rates are due to expire, fixing minimum and overtime 
rates of wages for male workere and minimum rates of wages 
for female workers to continue in force until March 31, 1927. 
The minimum rates are in the cose of male workers of twenty-one 
years of age and ov^ 328. per week of fifty hours (instead of 
fifty-two hours as at present), with overtime at 9d, per hour. 
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and in the case of female workers of twenty-one years of age 
and over 6d. per hour for all time worked. 

Sussex .—An Order to come into operation on November 1 fixing 
minimum and overtime rates of wages for male and female 
workers to continue in force until further notice. The minimum 
rates for male workers of twenty-one years of age and over are 
in the case of horsemen, cowmen, stockmen, and shepherds 36s. 
per week of fifty-eight hours (instead of 35s. as at present), and 
for other workers 318. per week of fifty-two hours in summer 
(first Monday in March to last Sunday in October) and forty-eight 
hours in winter (remainder of the year), with overtime in each 
case at 9d. per hour on weekdays and lOid. per hour on Sunday. 
In the case of female workers of eighteen years of age and over 
the minimum rate is fid. per hour, with overtime at 6Jd. per hour 
on weekdays and TJd. per hour on Sunday. 

Wiltshire .—An Order to come into operation on October 12 continuing 
the existing minimum and overtime rates of wages for male 
workers and minimum rates of wages for female workers until 
October 11, 1927. The minimum rates are in the case of male 
workers of twenty-one years of age and ovoi- 30s. per week of 
fifty hours, with overtime at 8d. [)er hour, and in the case of 
female workers of eighteen years of ago and over fid. per hour 
for all time worked. 

Yorkshire (East Hiding ).—An Order to come into operation on 
November 24 continuing (with some minor amendments) the 
existing minimum and overtime rates of wages for male and 
female workers until November 23, 1927. The minimum rates 
are for male workers of twenty-one years of age and over who 
are not boarded and lodged by their employer, 368. per week of 
fifty-two and a-half hours in summer (first Monday in March to 
last Saturday in Oedober) and forty-eight hours in winter 
(remainder of the year) (subject to variation with the cost of 
living); and for male woikers wlio are boarded and lodged, 
irraspoctivo of ago, foremen, 32s. f>er week or £81 12s. per year ; 
beastmen and shepherds, 29s. per week or £73 198. per year ; 
waggoners, 28s. })er week or £71 8s. per year, with lessor rates for 
lads and beginners, these rates being payable in respect of a 
week of fifty-two and a-half hours in summer and forty-eight 
hours in winter, with, in addition, twelve hours per week on 
weekdays and three houi’s on Simiiay in attendance on cattle 
and horses. Male workers of twenty-one years and over are 
entitled to overtime at not less than lOd. j>er hour on weekdays 
and Is. per hour on Sunday. The minimmn rate for female workers 
of sixteen years and over is fid. per hour, with overtime at 7Jd. 
per hour. 

Pembroke and Cardigan .—An Order to come into operation on 
October 1 continuing tlie existing minimum and overtime rates 
of wages for male and female workei*s until September 30, 1927. 
The minimum rates are in the case of male workers of twenty-one 
years of age and over 31s. jier week of fifty hours in winter and 
fifty-four hours in summer, with overtime at SJd. per hour on 
weekdays and OJd. per houi* for the first three hours of overtime 
employment on Sundays and lid. per hour for all subsequent 
hours. In the case of female workere of eighteen years of age 
and over the minimum rates are fid. per hour for a day of eight 
hours, with overtime on weekdays at 6d. per hour, and on Sundays 
at 6Jd. per hour for the first three hours and 7id. per hour 
afterwords. 

Copies of the Orders in full may be obtained on application to the 
Secretary of the Agricxiltural Wages Board. 
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Enforcement of Minimum Rates of Wages.— During the month 
ending October 16 legal procoedinge were instituted against ten 
employers for failure to pay the minimum and overtime rate of wages 
fixed by the Orders of the Agricultural Wages Board for workers in 
agriculture. Particulars of the cases are as follows :— 


Arrears of No. of 
wages workers 

County Court Fines Costs ordered to con- 










be pai<l cernod 



£ 

s. 

d. 

£ 

s. 

d. 

£ s. 

d. 


Anglesey .. 

Amlwch 


— 



* 


— 


2 

Glamorgan . 

St. Nicholas 

1 

2 

0 


— 


1 10 

0 

2 

Flint 

Connah’s Quay . 


- 


0 

6 

0 

] 9 0 

0 

2 

Suffolk .. 

Halesworth 

0 

8 

0 




To be agreed 

1 

Carnarvon.. 

Carnarvon 











County 

2 

0 

0 

0 

6 

0 

16 15 

4 

2 

Somerset .. 

Temple Cloud .. 

2 

0 

0 

1 

6 

0 

14 0 

0 

2 

*t • • 

>> • • 

6 

0 

0 

3 

18 

0 

30 0 

0 

2 

Worcs. 

Upton-on-Severn 

0 

10 

0 

3 

3 

0 

10 15 

6 

1 

Somerset .. 

Taunton 


— 


5 

.5 

0 

2t 8 

2 

3 

Yorks, W.R. 

Tadcaster 


— 


1 

19 

0 

34 7 

0 

3 


The proceedings at Amlwch resulted in the case being dismissed, the 
Bench finding that one of the workers was a general worker and not 
a horseman. In the case of the either worker, the Bench took into 
consideration certain benefits, which had not been defined by the 
Anglesey and Carnarvon Agricultural Wages Committee as benefits 
which could bo reckoned as part payment of minimum rates of wages, 
in view of the fact that the relevant Order did not i)rohibit the 
reckoning of such benefits. 

In regard to the case heard at Halesworth (Suffolk), in which the 
Ministry brought proceedings in res})ect of further employees of a 
farmer who was prosecuted in August at Saxmundharn, the Ministry 
contended that the worker, who performed forty-eight hours* work 
per week in summer spread equally over the six weekdays, was entitled 
to the full weekly minimum rate of 29s. 2d. and, in addition, overtime 
rates in respect of Saturday afternoon, since there was an implied 
agreement between the employer and w'orker for the worker to j)erform 
less than the hours (fifty i^er week excluding overtime) in respect of 
which the weekly minimum rate was laid down. Thc' Bench convicted 
in the case of the first worker concerned, and the defence thereupon 
asked for the remaining cases to be adjourned pending an appeal. 


Agricultural Research Scholarships.— The following awards of 
Research Scholarships tenable in the academic year 1926-27 have been 
made by the Ministry on the reooimnondation of the Development Com¬ 
missioners’ Advisory (Committee on Agricultural Science 


Name 


Subject of Study 


F. Crowther (London) 

R. E. Evans (Aberystwyth) 

L. A. Allen (Reading) 

J. N. Pickard (Cambridge) 

G. V. Jacks (Oxford) 

Miss D. C. D. Whetham 

(Cambridge) 


Plant Physiology. 
.Animal Nutrition. 
Dairy Bacteriology. 
Animal Physiology. 
Soil Chemistry. 
Economics 

(Minor Scholarship). 
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Special Research Grants.—^The following awards of special research 
grants for 1926-27 have been ma<ie by the Ministry on the recom¬ 
mendation of the Development Commissioners’ Advisory Committee 
on Agricultural Science:— 

(a) Renewai^s 

Institution Investigation Investigator 

Bangor .. .. Liver Rot in Sheep .. R. F. Montgomerie. 

Bangor .. ., Virus Disease of Potatoes Dr. T. Wliitehead. 

Bristol .. .. TarDistillate Spray Fluids L. E. Smith. 

East Mailing .. Raspberry Diseases .. R. V. Harris. 

Imperial College .. Loose and Covered Smuts 

of Barley .. .. S. Dickinson. 

Reading .. .. Labour Force Employed 

on Faims on Varying 
Soils .. .. .. J. S. King. 

Wye ,. .. Cherry Black Fly and 

Fruit Moth .. .. Miss F. M. Wimshumt. 

(b) New Applications 

Armstrong College Loss of Sugar from Hay 

and Cereal Crops .. Dr. W. Maw. 

Bangor .. .. Liver Fluke and its Host 

Snails.W.R. Wright. 

Bangor .. . . Stability of Phosphatic 

Dressings .. .. (t. Griffith. 

Cambridge Botany 

School .. .. Shab Disease of Lavender C. R. Metcalf. 

Cambridge Plant Good and Ba<l Fields of 

Breeciing Inst... Wlieot .. .. .. H. B. Cowell. 

East Mailing , . Incidence and Control of 

Ap])le Scab .. .. Miss A. M. Frampton. 

Hai'per Adams ., Egg Production Perform¬ 
ance Records .. .. F. J. Dudley. 

Leeds .. .. Publication of Paper on 

Strains of Actinomyces - 

Manchester ., Slug (Control .. .. J. Wood. 

Seale Hayne .. Pig Feeding Trials .. T. J. Shaw. 


Agricultural Scholarships for Intending Agricultural Organizers, 
Lecturers, etc. —^The following awards of agricultural scholarships for 
1926-27 have been made by the Ministry on the recommendation of 
the Development Commissioners' Advisory Committee on Agricultural 
Science;— 

Name Subject of Study 

T, L, Bywaier (Bangor) . . .. .. Animal Husbandry. 

Miss O. J. Robison (Chelmsford) .. .. Dairy Husbandry. 

J. G. Williams (Abery.stwyth).. ., .. Economics. 


Agricultural Returns. —The Ministry of Agriculture and Fisheries 
instituted proceedings imdor the Agricultural Returns Act, 1926, 
against an occupier of an agricultural holding at Longdon, Tewkesbury, 
for failing to make a return of the acreage of crops and number of live 
stock on his holding on June 4, 1926. The defendant was fined £3 
and ordered to pay 23s. costs. 
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Foot-aod-Moutll Disease. —-Nineteen outbreaks of foot-and-mouth 
disease have been confirmed since the issue of the October number of 
the Journal. Twelve of these outbreaks were confirmed in existing 
infected areas—^two in Denbigh and ten in the Shrewsbury district. 

New centres of disease were also discovered at Southgate, Middlesex, 
and Wellingborough, Northants. In the former district two outbreaks 
have occurred and five outbreaks in the latter. 

These outbreaks bring the total for the year to 190, involving 27 
counties and the slaughter of 6,316 cattle, 11,007 sheep, 2,237 pigs, 
and 7 goats. 


SELECTED CONTENTS OF PERIODICALS 

Agriculture, General and Miscellaneous 

A Noto on the Cost of Mole-draining, T, Lewis ^ F. Liver sage, and 
A, D. Imper. (Jour. Roy. Agric. Soc. England, vol. lxxxvi 
(1925), pp. 43-48 + 3 pi.) [63.14.] 

Farm Institutes and their Work, J. It, Bond. (Jour. Roy. Agric. 
Soc. England, vol. lxxxvi (1926), pi). 89-98.) [374.9.] 

Field Crops 

Winter Forage Cro])s and their Place in the Scheme of Cropx)ing, 
W. O. It, Paterson. (Trans. H. and Agric. Soc. Scotland, vol. 
XXXVIII (1926), pp. 106-119.) [63.33.] 

A Study of the Sugar-Beet Position, A, Bridgejt and R. N, Dixey. 

(1) History and Development of the Sugar-Beet Industry, 
(a) General; (b) In U.S.A. 

(2) Discussion of the Probable Expansion in England and 
Wales. 

(3) Some Factors Affecting Future Development : (a) Costs and 
Factory Eflicioncy ; (b) Labour Situatitm ; (c) Food Supplies 
for Stock. 

(Jour. Roy. Agric. Soc, England, vol. lxxxvi (1925), pp. 59-89.) 
[63.3433.] 

The Comparative Cost of Mangolds and Silage, H. W, Kersey and 
C. S. Orwin. (Jour. Roy. Agric. Soc. England, vol. lxxxvi 
(1926), pp. 48-59.) [63.332 ; 63.19832.] 

The Ensilage of Sugar Beet Tops, H. E. Woodman and A, Amos. 
(Jour. Agric. Sci., xvi, 3 (July, 1926), pp. 406-415.) [63.19832.] 


Fruit 

Some Factors Influencing the Period of Blossoming of Apples and 
Plums, R. Q. Hatton and N. H. Grubb. (Jour. Pornol. and Hort. 
Sci., V, 3 (July, 1926), pp. 210-215.) [63.41.] 

Influence of Summer Rainfall and Previous Crop on Fruiting of 
Apples, A, H. Lees. (Jour. Pomol. and Hoi-t. Sci., v, 3 (July, 
1926), pp. 178-194.) [63.41.] 

The Preserving Qualities of Different Varieties of Fruit. Canning 
and Bottling Trials : I. Raspberries and Gooseberries, F. Hirst. 
(Jour. Pomol. and Hort. Sci., v, 3 (July. 1926), pp. 216-221.) 
[63,41 ; 664.86.] 

The Importance of Applied Biology in Modem Fruit Growing, 
H, V. Taylor. (Jour. Pomol. and Hort. Sci., v, 3 (July, 1926), 
pp. 170-177.) [63.2 ; 63.41.] 
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Plant Pests and Diseases 

Observations on the Biology of Tylenchus dipsaci (Kuhn) Bastian, 
and on the Occurrence of Biologic Strains of the Nematode, 
W. E. H. Hodaon. (Ann. App. Biol., xni, 2 (May, 1926), pp. 219- 
228.) [63.27.1 

Concerning “ Fairy Kings ” in Pastures, J, S. Bayliaa Elliott. 

(Ann. App. Biol., xiii, 2 (May, 1926), pp. 277-288.) [63.24.] 
Discussion of the “ Fungicidal Action of Sulphur.** (Ann. App. 

Biol., xm, 2 (May, 1926), pp. 308-318.) [63.295.] 

Tar Distillate Wash Trials in the Bristol Province, A. H. Lees and 
L. N. Staniland. (Long Ashton Agric. and Hortic. Research 
Stn. Kpt.. 1925, pp. 77-82.) [63.295.] 

Investigations on the Leaf Roll and Mosaic Diseases of the Potato, 
P. A, Murphy and P. McKay. (Jour. Dept. Lands and Agric. 
(Dublin), vol. xxvi (1926-27), No. 1, pp. 1-8 -j- 2 pi.) [63.23.] 

Live Stock 

The Suffolk Horse, F. Snnth, (Jour. Roy. Agric. Soc. England, 
vol. Lxxxvi (1925), pp. 8-29 H 3 pi.) [63.61.] 

How to Start Pig-keeping (Open Air), Gervaise Tumhull. (Jour. 
Brit. Dairy Farmers* Ass., vol. xxxvm (1926), pp. 19-23.) 
[63.64.] 

On the Fertility of Stallions, H. G. Sa^idera. (Jour. Agric. Sci., 
xvT, 3 (July, 1926), pp. 466-491.) [612.] 

Fertility in Southdown Sheep, J. E. Nichols. (Jour. Agric. Sci., 
XVI, 3 (July, 1926), pp. 365-375.) [612.) 

Baby Beef Production, J. A. Scott Watson. (Trans. H. and Agric. 

Soc. Scotland, vol. xxxvm (1926), pp. 76-87.) [63.62, 043.] 

The Influence on Nutrition of Simlight and Artificially Produced 
Ultra-Violet Rays, J. B. Orr^ J. M. He^ideraon and A. Crichton. 
(Trans. H. and Agric. Soc. Scotland, vol. xxxvm (1926), px). 88- 
105.) [612.394.] 

Dairying 

Dairying in Northern Ireland, G. S. Bobertson. (Jour. Brit. Dairy 
Famiers* Ass vol xxxvm (1926), pp. 24-33.) [63.7 (416).] 
Comparison of Dairy Shorthorn and Welsh Black Cattle as Milk 
Producers ; and Effect of Time of Calving on the Yield of Milk, 
E. J. Boherta. (Jour. Agric. Sci., xvi, 3 (July, 1926), pj). 416- 
424.) [63.62; 63.71 l.J 

Silage Feeding Experiments with Dairy Cows, A. W. Oldershaw. 
(Jour. Roy. Agric. Soc. England, vol. lxxxvi (1925), pp. 112- 
128.) [63.711.] 

Chamomile (Mayweed) and a Taint in Milk, F. Proctor. (Jour. 

Agric. Sci., XVI, 3 (July, 1926), pp. 443-450.) [63.259 ; 63.719.] 
Feeding for Milk Production, A. C. McCavdliah. (Trans. H. and 
Agric. Soc. Scotland, vol. xxxvm (1926), pp. 55-75.) [63.711.] 

Veterinary Science 

Braxy, S. H. Gaiger. (Trans. H. and Agric. Soc. Scotland, vol. 
xxxvm (1926), pp. 1-27.) [619.3.] 

Poultry 

Poultry on the Farm, A. Kinross. (Trans. H and Agric. Soc. 

Scotland, vol. xxxvm (1926), pp. 120-150.) [63.65.] 

Digestibility Trials with Poultry. (1) The Digestibility of English 
Wheats, with a note on the digestibility of fibre in Sussex 
ground oats, E, T. Hainan. (Jour. Agric. Sci., xvi, 3 (July, 1926), 
pp. 451-458.) [63.651, 043.] 
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NOTES FOR THE MONTH 


The report of the Dex^artmeiital Committee appointed by 
the Minister of Agriculture and Fisheries to consider and 
recommend possible ways and means of 
Report of the exterminating the warble fly pest has 
Warble Fly now been issued.* 

Committee The (Committee state that, as a result 
of their necessarily prolonged inquiries 
and trials, much valuable information has been obtained. A 
detailed account of the Committee’s experiments is prefaced 
by an interesting review of the life history and habits of the 
pest, which has caused losses in respect of warbled hides 
estimated, in the worst years, at from £400,000 to £500,000 
per annum. 

The fly deposits its eggs on cattle, mostly on the legs, during 
the months of May to August. In four or five days the maggots 
are hatched and enter the skin close to where the eggs are 
laid. After wandering through the animal’s system the maggots 
reach the wall of the gullet about September to January, and 
after some months’ residence in the guUct wall they continue 
theii* wanderings and appear under the skin on the back of 
the animal along cither side of the spinal column, sometimes 
as early as November and December, but more frequently 
from January and February onwards. Here the insects feed 
on the fluid arising from the animal’s inflamed flesh, and 
breathing through a hole bored through the animal’s skin 
they become fully grown during the spring and work their way 
out through the breathing holes and fall to the ground. Here 
they undergo a change into the pupal stage and rest among 
the grass for five or six weeks before emerging from the 
puparium as a fly. 

Referring to the widely-held view that one method of 
infection is by absorption of the eggs into the animal’s system 


* Obtainable from H.M. Stationery Office, Adaetral House, Kingsway, 
W.C. 2, price Is. 9d. net. 

3 P 
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through the mouth when an animal licks its skin, the Com¬ 
mittee state that it has been proved by experiment that this 
is not so, but that under natural conditions the animals by 
licking their skin dislodge or destroy the eggs rather than 
facilitate the entrance of the parasites into their bodies. 

The experiments wctc designed to determine (a) methods 
of preventing the fly from laying its eggs on cattle, and (b) 
the effects of drugs, dressings and other means for destroying 
the larva' in the body of the host. 

In the first place the experiments confirmed the conclusion 
reached by ol)servers in America, Europe and this country 
that the warble fly lays its (^ggs almost exclusively on the legs 
of the animal, occasionally on the sides, flanks, and hips, but 
never on the back. The results of the experiments designed to 
prevent egg-laying, although th(\y show that some protection 
is afforded by the application of certain substances during tlu' 
summ(^^ (egg-laying) season, were not definitely satisfactory. 
'The warble fly lotion gave the best results, but evem in this 
case the reduction in the number of warble maggots in the 
“ treated ” animals did not exceed 50 per cent. 

In regard to the prevention of egg-laying, therefore, the 
Committee is unable to rt^commend a satisfactory method, 
but it is convinced that much greater possibilities of exter¬ 
minating the warble pest are held out by the alternative 
method of destroying the maggots. Attempts to destroy the 
maggot during its early migrating stages by injecting drugs 
into the host produced negative results, and the Committee 
considers the most effective method is by destruction of the 
maggot during the months February to June, either by 
squeezing out the larvai through the breathing holes as they 
become evident, or by the application of a destructive dressing 
by means of a syringe, cloth or sponge as explained in detail 
in the Report. The method of “ squeezing out,” however, 
involves great cffoi’t, inconvenience and frequent handling, 
but these objections do not apply to the same extent to the 
application of dressings. At least four dressings and probably 
five in a season at intervals of two to three weeks would 
be necessary. It is important that these should be applied so 
that the liquid penetrates through the breathing hole into the 
cavity of the warble and comes in contact with the maggot. 

In the latter connexion the Committee recommends 
dressings of (1) tobacco powder and lime, provided that 
toba.cco with a standard nicotine content be available so as 
to avoid the use of either too strong or too weak a dressing ; 
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(2) derris root; and (3) nicotine Rulphate and lime, all of 
which preparationB were tried with Buccess in the course of 
the Committee’s experiments. 

(1) The first of these consists of 4 lb. of tobacco powder, 
1 lb. of lime, and 1 gallon of water. The directions for making 
the wash are :—In a gallon of water mix 1 lb. of fresh lime. 
Add 4 lb. of the tobacco powder and allow the mixture to 
stand for twenty-four hours. Then strain through coarse 
muslin or sacking and apply to the backs of infected cattle 
with a cloth or brush. 

(2) The Committee expresses the opinion that derris has an 
advantage over the tobacco dressing in that, being a powder-, 
it is easily carried and ready to be mixed and applied 
immediately. The weakness of the tobacco treatment lies in 
the trouble and inconvenience of })reparation and handling, 
the necessity for steeping the mixture in water for twenty- 
four hours, and the difficulty of transporting the prepared 
solution in bulk. Derris, and to a certain extent also nicotine 
sulphate, dressings do not present the same difficulties and 
on that account should make a stronger ap])eal to the stock- 
owner. There is not at the moment, however, any non¬ 
proprietary standardised form of derris root on the market, 
and in the circumstances the ('Ommitt('e feel that the exploi¬ 
tation of insecticides derived from derris root for the purpose 
of destroying warbles must be left to the firms interestcHl 
in the production of insecticides. 

(3) On the other hand, nicotine sulphate is now freely 
available in the form of a solution guaranteed to contain 
40 per cent, of nicotine. The formula should be :— 

Nicotine sulphate .. 2 fluid oz. 

Calcium hydrate .. .. 1 lb. 

Water .. .. .. 1 gallon 

The nicotine should be measured out in one of the glass 
or celluloid measures sold by any chemist. It is best first to 
place the lime in the vessel, then to add the water gradually, 
stirring thoroughly so as to prevent the formation of lumps, 
and lastly to add the nicotine sulphates The mixture is then 
ready for use, but it will not retain its strength and should 
only be prepared when required. 

Summarizing its conclusions, the Committee points out 
that the total extermination of warble flies is a harder under¬ 
taking than is generally thought, but that a few years’ steady 
work on maggot destruction over any considerable area would 
do much to reduce the warble population to the verge of 

3d 2 
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extermination provided the sources of introduction were 
closed. 

Discussing a suggestion that legislation should be introduced, 
the Committee expresses the view that no proposals for com¬ 
pulsory action on the lines of prevention—i.e., prevention of 
egg-laying or destruction of eggs after deposit—^warrant 
serious consideration. The Committee’s experiments on this 
aspect of the question were not successful enough to justify 
such action, and compulsory treatment of all animals would 
be impracticable. In considering legislative measures in 
relation to the alternative method of treatment for maggot 
destruction, the (Committee observes that, whilst such com¬ 
pulsory operations over a lengthy period would doubtless 
effect a considerable reduction in the number of ]arva3 and 
consequently of warble flies in succeeding years, the success 
of such measures in this country would be seriously pre¬ 
judiced by constant importations of warble-infected cattle 
from overseas. 

Jt should also be borne in mind that, except in the case of 
beasts so badly warbled as to be in poor condition generally, 
no differentiation is made in the markets between beasts which 
are warbled and those which arc not. In the store-stock trade 
no notice of warbles whatever appears to be taken, while in 
the fat-stock trade prices arc presumably fixed upon a basis 
which allows the butcher to discount losses due to warble- 
damaged hides and moat. Under existing conditions, therefore, 
the average farmer has no obvious inducement to deal with 
the warble pest; but he might, the Committee adds, be 
persuaded to make the attempt if it were clear that he would 
share in the resulting profits. 

In conclusion the Committee suggests that opportimities 
exist for further investigation both by individuals and on 
commercial lines in the direction of adding to the entomological 
knowledge of the fly, and as to the measures available for con¬ 
trolling the warble flies and for preventing the laying of eggs. 


The Third Annual Conference of County and College Dairy 
Instructors and Instructresses, convened by the Ministry, was 
held on October 21, during the London 
Dairy Instructors’ Dairy Show week, at the Central Hall, 
Confcrence» 1926 Westminster, under the chairmanship of 
Mr. J. F. Blackshaw, O.B.E., the Ministry’s 
Dairy Commissioner. In addition to County and College 
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Instructors and Instructresses, there were present a number 
of Agricultural Organizers and Principals of Agricultural 
Colleges, together with representatives from Wales and 
Northern Ireland. Including the Ministry’s Officers, the 
attendance reached 130. 

The Conference was opened by the Minister of Agriculture 
and Fisheries, who was suppoi-ted by the Parliamentary 
Secretary. Mr. Guinness referred to the considerable increase 
in the work of dairying instruction that had taken place 
recently. He pointed out that there was great scope for 
increased consumption of dairy produce in this country, and 
said, with regard to the grant of £40,000 per annum to be 
made to the Ministry by the Empire Marketing Board, that 
the Ministry hoped to be able to bring the dairying side of 
its work within the scope of the new activities which this 
grant would enable it to embark upon. 

Addresses were given on the following subjects :— 

“ Advisory Work on tlio Rationing of Dairy Cows,” by Mr. R. 
Boutflour, Director of Dairy Husbandry, Harper Adams 

Agricultural College. 

“ Instruction in Rural Elomontary Schools,” by Mr. F. 
Burkinshaw, Director of Edijcation, Somerset, and Mr. J. O. 
Poet, O.B.E., H.M.l., Board of Education. 

“ InstrucHon to Young Persons Fourteen to Sixteen Years of 
Age,” by Mr. P. G. Dallinger, O.B.E., B.A., Chief Inspector of the 
Ministry. 

“ The Bearing of the Milk and Dairies Order, 1926, on Clean 
Milk Production,” by Dr. J. M. Hamill, O.B.E., Ministry of 
Health, and Mr. John T. Quinton, F.S.T.A., Sanitary Inspectors’ 
Association. 

“ The Proposed International Dairy Congress, 1928,” by the 
Rt. Hon. Lord Kenyon, K.C.V.O., Chairman of the Organizing 
Committee. 

“ Construction and Adaptation of Cowsheds,” by Captain J. S. 
Leo, Superintending Architect of the Ministry. 

“ The Work of the National Milk Publicity Council,” by Mr. 
A. D. Allen, O.B.E., Organizer of the Council. 

All the addresses were followed by valuable open discussions. 
A most interesting discussion arose out of Mr. Boutflour’s 
address, in which he stressed the importance of paying careful 
attention to cheapening the cost of milk production by 
efficient management of the dairy cow. In this connexion 
he referred to control of bulk in the maintenance ration, in 
order that the animal may make the most efficient use of the 
production ration. Dr. Hamill, in dealing with the Milk and 
Dairies Order, pointed out that, inasmuch as there existed an 
implied demand on the part of the public for a satisfactory 
product, the provisions of the Order would not only make 
for the welfare of the consumer, but would inevitably benefit 
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the milk trade itself. Mr. Allen, in outlining the work so far 
undertaken by the National Milk Publicity Council, said that 
the low consumption of milk in this country was largely due 
to ignorance regarding its value as a food. With regard to 
the contamination of milk, he thought that this was brought 
about in the home by the use of unclean vessels to a much 
greater extent than was generally realized. 

The co-operation between the Ministries of Agriculture and 
Health and the Board of Education, and the consequent 
wider range of subjects dealt with, greatly increased the 
usefulness of the Conference. 


The Fifth Annual Conference of (k)unty and (college Poultry 
Instructors was held at the Ministry on October 19, under the 
chairmanship of the Poultry Commissioner. 
Poultry Instructors’ Seventy-four instructors, agricultural or- 
Conference, 1926 ganizers, principals of colleges and others 
were present, including eight representa¬ 
tives from Welsh counties. Sir Francis Floud, Secretary to the 
Ministry, opened the proceedings with a brief address in which 
he said that poultry-keeping was a branch of agriculture with 
a great and increasingly prosperous future before it. He saw 
no reason why every farmer in the kingdom should not be 
able to pay his rent out of his poultry. Dr. C. Crowther followed 
with an outline of the aims and objects of the National Institute 
of Poultry Husbandry at Harper Adams College, of which he is 
temporary Director. He emphasized that the Institute was not 
a ))art of the (college, but was national in character, and the 
educational and other facilities afforded at that institution were 
intended to be available for instructors and poultry-keepers 
throughout the country. Mr. Harry German, of the National 
Farmers’ Union, gave an account of the activities of the County 
Poultry (Committees recently formed by that body. In view of 
the facit that at least 80 i)er cent, of our home-produced egg sup¬ 
plies were derived from farms and smallholdings, the progress of 
these committees would be watched with interest. Mr. German 
referred to the difficulty experienced by poultry-keepers in 
buying reliable male birds, and urged that the Ministry should 
arrange for the supjdy of guaranteed cockerels from farms 
supervized by the Ministry. Dr. A. G. Ruston, Lecturer in 
Economics, Leeds University, read a stimulating paper on the 
“ Costings of Poultry Farms,” which dealt with the profits 
made by means of poultry-keeping on general farms in York- 
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shire, and aroused animated discussion. Mr. 8. H. Lewer, 
President of the British (yommittee for the third World’s 
Poultry Congress, described the arrangements which have been 
made for the British exhibit at the (Congress at Ottawa next 
year. Mr. J. A. Caseby discussed the question of Small 
Livestock Exhibits at Shows,” a subject of which he has had 
considerable experience. Mr. T. Johnson, H.M.I., Board of 
Education, spoke on ‘‘ Poultry Instruction in Rural Elementary 
Schools ” ; Dr. T. MiJburn, Principal, Midland Agricultural 
and Dairy College, on ‘‘ The Use of Lime for Poultry Runs ” ; 
Major C. H. Eden on ‘‘ Egg-Laying 'Frials : Their Objects and 
Management ” ; Mr. F. Bowers, County Poultry Instructor for 
Essex, on the Egg and (Jiick Distribution Scheme in that 
county ; Mr. (1 A. Flait dealt with the “ Dressing of Table 
I\)ultry for Market ” ; while Mr. A. Thompson, County 
Poultry Instructor, Staffordshire, brieffy reviewed ‘‘ Methods 
of Poultry Trussing.” 


The Imperial Economic (kmimittee, appointed to consider 
the possibilities of improving the Marketing and Preparing for 
Market of Foodstuffs produced in the 
The Marketiiig Overseas parts of the Empire, have now 
of Dairy Produce issued their Fourth Report,* which deals 
with dairy produce. The Committee 
regarded the supply of fresh milk and cream in the United 
Kingdom as a domestic problem, since the supplies are almost 
entirely in the United Kingdom itself, and their inquiry, 
therefore, was concentrated on butter and cheese. Margarine, 
which enters to some extent into competition with butter, 
forms the subject of a supplementary report annexed to the 
Fourth Report. 

The inquiry was somewhat exhaustive and involved in¬ 
vestigation into the trade in dairy produce, problems of 
production, the dairying industries of the Empire, manufacture 
and transport, marketing of daily produce, consumption in the 
United Kingdom, research work and the dairy produce 
intelligence service. 

The produce of dairy cows of the United Kingdom is sold 
mainly in the form of liquid milk, and thus large quantities of 
dairy produce are imported. Dairy produce, in fact, occupies 
third place among the main classes of foodstuffs imported, and 


* Cind. 2726. H.M, Stationer^'' Oflftoe, price Js. not. 
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in 1924 the value totalled £70,000,000. Of this amount butter 
and cheese imports represented £63,000,000, out of which no 
less than £33,000,000 (52 per cent.) was paid to Empire 
countries. The Committee state that the demand for liquid milk 
is likely to increase, and coupled with this, the fact that the 
consumption of butter and cheese is increasing, makes it 
evident that the market here for butter and cheese is expanding 
and likely to expand further. The demand for cheese in the 
United Kingdon is already met from within the Empire to the 
extent of 90 per cent., and the Committee’s attention has, 
therefore, been largely concentrated on the question of butter 
supplies. 

Whilst the Empire already supplies a considerable proportion 
of the consumj^tion, there are indications that foreign countries 
are on the alert, and it is therefore considered likely that 
competition in the United Kingdom market will become more 
severe within the next few years, particularly from Argentina, 
Siberia and the Baltic States. This is the more likely, inasmuch 
as in the northern countries the rates of wages and standards of 
living are relatively low. The Committee’s main conclusion, 
therefore, is that both at home and in the Overseas Dominions 
it will not be practicable to maintain present standards of 
living in the dairy industry unless the farming interests prepare 
to meet any cutting of prices by the adoption of more efficient 
and chea 2 )er methods of production. Fortimately such improve¬ 
ment can be effected by means of an increase in output without 
seriously increasing costs : the quantity of milk and butter 
fat from each cow, and the number of cows supported on each 
acre can be increased. Cow testmg (milk recording) for milk 
and butter fat is already practised on a small scale and should 
be applied generally tliroughout the Empire. A greatly in¬ 
creased output can also be obtained by attention to breeding 
and the improvement of pastures and garden crops ; and it is 
suggested, inter alia, that the Committee’s previous proposal 
for payments towards the transport of pedigree breeding stock 
from the Mother Country to the Dominions should be extended 
to cover stock for dairying as well as meat-producing herds. 

Another matter of considerable importance is the distribu¬ 
tion of supplies throughout the year. Owing to the distance, 
supplies from the southern Dominions do not reach the United 
Kingdom until the beginning of the year, whereas the northern 
supplies are marketed in greatest quantity during the spring or 
within three or four months after the arrival of the southern. 
Prices follow in sympathy and rise, of course, in the latter half 
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of the year, when the demand is met in part by the holding over 
in cold storage of excessive late winter and spring supplies. 
Butter is not improved by cold storage, and the Committee 
condemn the holding of butter in cold storage in the United 
Kingdom for a reserve price. One country, Denmark, has, by 
means of winter dairying, succeeded in regularizing her exports 
to the United Kingdom, and the Committee urge strongly 
that in all parts of the Empire the practicability of more 
winter dairying should be fully explored. Where it is im¬ 
practicable and storage must be lesoited to, to regularize 
supplies, the Committee recommend that the storage should 
be in the country of production, and only a small emergency 
supply stored in the United Kingdom. The Committee also 
reinforce the recommendation of the Linlithgow Committee and 
the Royal Commission on Food Prices tliat statistics of produce 
held in cold storage should be publislieil. 

Retail prices, especially of butter, have a far-reaching 
influence on consumption and thus indirectly on supply. 
Thus a quicker response of retail pricjes, especially at the end 
of the year when whole.sale j)riccs arc falling owing to the 
arrival of stocks from Overseas, should result in a definite 
increase of consumption, with a lessening of opportunity for 
speculation and steadier returns to the Overseas producer. 
The Committee suggest that this more rapid adjustment of 
retail prices to available supplies lies very much within the 
power of multiple-shop comjjanies and co-oj)erativc societies. 

The Committee commend to the consideration of enterprise 
and capital within the home country, the scope which apj^ears 
to exist for a great extension of the manufacture of ice cream 
as a foodstuff on a logally-definod basis. 

On the subject of research the Committee state that there 
is no depaitment of food supply in which there is greater 
scope for research than in dairying, for modern science is 
making very evident the special significance of dairy produce 
for the health of the community and especially for that of 
growing children. It is suggested that State-subsidized dairy 
research institutions, on the lines of those at Reading in 
England, and at Guelph and Ottawa in Canada, should be 
established in all the Dominions, and that there should be 
co-operation in the investigations carried out at these centres. 
Several specific subjects of research are dealt with in the 
report, most of them being regarded as suitable for financial 
assistance from the Empire Marketing Board. 

In the supplementary report on margarine it is pointed 
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out that there is little difference in the fat and protein contents 
of margaiine and butter, but that whilst the vitamin content is 
high in butter made from meadow-fed cows’ milk it is almost 
negligible in margarine made from vegetables. Although, 
therefore, margarine is a useful food, it is inferior to butter, 
and especially so for growing children, but some modification 
in these statements may be made in respect of margarine 
containing a proportion of butter and other animal fats. The 
chief problem of margarine research, therefore, is the discovery 
of some palatable oil, rich in vitamins and suitable for mixture 
with the other ingredients, and the Committee recommend that 
funds be made available for research with a view to the con¬ 
version of fish oils and fats into an edible form. In general the 
(bmmittce consider that attempts to introduce the cultivation 
of the soya bean within the Empire should be given all possible 
assistance and encouragement, with a view to increasing the 
a(‘reage under this crop. 


The Secretary of State for Scotland and the Minister of 
Agriculture have recently appointed a Wool Breeding Council 
to consider and advise the two Dcpart- 

Wool Breeding metits on questions relating to the 

Ciouncil improvement and utilization of the wool 

grown in Great Britain. The Council 
consists of representatives of English, Welsh, and Scottish 
sheep breeders, the textile industry, and scientific investi¬ 
gators. Its chairman is Sir Robert Greig, and its secretary 
Mr. E. T. Smith, of the Board of Agriculture for Scotland. 

The Secretary of State for Scotland has at the same time 
appointed a Committee to siipervise research in wool breeding. 
The members of the Committee are Dr. Crew, Director, Animal 
Breeding Research Department, Edinburgh University ; Sir 
Robert Greig ; Mr. H. G. Richardson, of the Ministry of 
Agriculture ; Prof. J. Lorrain Smith, of Edinburgh University; 
and Prof. R. G. White, of the University College of North 
Wales. 

The (/ouncil and Committee have been appointed as a result 
of the further consideration by the Departments of the arrange¬ 
ments previously in operation under which certain breeding 
experiments were being carried out in this country, the object 
of which w^as to obtain an improvement in wool texture wdthout 
diminishing the mutton value of the sheep. 
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A HEREDITARY LETHAL DEFORMITY IN 
NEW-BORN LAMBS 

J. A. Fraser Roberts, M.A., B.Sc., F.R.S.E., 

Animal Breeding Research Department, Universily of Edinburgh, 
and Department of Agriculture, University College of North 

Wales. 

During the last three years the writer lias had the 
opportunity of investigating the occurrence of lambs which 
exhibit at birth a curious malformation of the limbs. This 
malformation almost invariably results in still-births, and in 
those rare cases where the lamb is born alive it dies withiji 
a very short period. In flocks where the defect occurs the loss 
may be serious, because the malformation makes labour so 
difficult that the ewe often yierishes as well. The anatomical 
description of the condition is being undertaken by Jh\)fessor 
Otto Mohr, of the Anatomical Institute, University of Oslo. 
The defect is clearly hereditary, and data are being accumulated 
which will make the exact mode of transmission known. 
Although this investigation cannot be comy)leted for some time, 
it is thought that the yiresent general descri])tion will be useful 
to sheep-breeders and others for a sy)ccial reason. As will be 
explained below, both normal shceyi-breeding y)ractice and the 
mode of occurrence of the defect make it very easy for its 
existence to be overlooked, and it is possible that ay)preciable 
loss is being caused in certain flocks without the owners being 
aware of the fact. It is proposed, therefore, to give such a 
descriyition of the defect as will enable sheej)-broeders to 
recognize its occurrence, and it is hoped that those who do so 
will communicate with this Department* in order that sufli- 
cient knowledge may lx', accumulated to enable the defect 
to be eliminated. The condition is an example of the action 
of ‘Methal factors,” of which some account will be given, 
and it should be realized that losses caused by the action 
of such factors are easily controlled by apy3roi)riate j)ro- 
cedures of breeding. 

The Nature of the Defect. — (a) The first sign that a ewe is 
about to produce a lamb exhibiting this deformity is 
“ hydramnios,” i.e., a great accumulation of fluid in the 
envelopes which surround the lamb. This causes the sheep 

* Th3 Animal Breeding Research Department, University of 
Edinburgh. 
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to become much larger than she should be when compared 
with the normal pregnancy, and large quantities of fluid may 
be discharged before labour commences. The hydramnios 
will probably be noticed two or three days before the ewe 
lambs. 

(6) Whcji labour comes on, it is nearly always extremely 
difficult. In some cases the shepherd will find it impossible 
to extract the lamb at all, and frequently this will only be 
possible after the limbs have been removed. In a few cases 
the lamb can be extracted without very much difficulty or 
the ewe may even lamb without assistance, but in such cases 
it is usual to find that only the hind limbs of the lamb are 
affected, and this is exce])tional. 

(c) The Iamb is nearly always dead when born. Out of forty 
cases investigated by the writer only one lamb was born alive, 
and it lived for three days. Without s])ocial experiment and 
observation, it is difficnilt to determine in any particular case 
whether the lamb is alive when labour starts and is killed 
during the course of labour or whether it has died previously. 
It is j)robable that in tlie majority of cases the lamb is already 
dead wh(^n labour starts, ])ossibly dying at the time of the 
sudden increase of fluid, but that in some cases it is aliYe 
at that period and is killed during delivery. There is never any 
sign that death has occurred long before lambing, and birth 
is not j)remature. 

(d) When the mother of a deformed lamb gives birth to 
twins, it will very rarely be found that both are affected. In 
nearly every case the co-twin is perfectly normal. This points 
definitely to the action of hereditary factors. 

(e) Deformed lambs may be of either sex. 

(/) The special feature of the deformity is that the Hmbs 
are perfectly rigid, so that it is impossible to bend them at 
the joints without breaking them. The fore-limbs are nearly 
always affected and may be fixed in almost any position; 
they may even be twisted round the back of the neck. Some¬ 
times all four legs are affected, and in a few cases the hind 
limbs only. It is this rigidity of the limbs which makes delivery 
so difficult, especially that of the fore-limbs, because the hind 
ones, when affected, usually lie straight out in the normal 
position during birth, this being the reason why lambs in which 
the defect is confined to the hind limbs do not give much 
trouble in delivery. As an examination of the condition is 
being made by Professor Mohr, it is only proposed to give here 
such an account as will enable the condition to be recognized. 
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It may be stated, however, that the rigidity of the legs may 
not be due to any malformation of the bones or joints, but may 
be of muscular origin. 

Why the Defect may be Overlooked.— As far as the writer 
is aware, tliis deformity has not been previously de^scribed, 
and, as there are reasons for thinking that, while it may bo 
rare, it is by no means extremely rare, it may be worth while 
considering some of the factors which cause it to be so easily 
overlooked. 

(1) That veterinary surgeons should apparently not be 
acquainted with it is not surprising wlien it is remembered 
how seldom sheep are treated by them. Furtlier, even if 
consulted, the surgeon would almost certainly proceed to cut 
up the lamb in ord(U‘ to deliver it, and the chance of recog¬ 
nizing the deformity after that process would be slight. 

(2) Delivery is often impossible, and the proportion of cases 
in which the ewe has to be killed would certainly be greater 
if, as would usually be the case, the shepherd did not know 
to what the difficulty was due. 

(3) If delivered, the limbs would often be torn off. 

(4) Unless several cases occurred in the flock, and the 
shepherd were struck by the similarity, the cases would 
probably just be considered as ordinary still-births. Even 
if the rigidity of the limbs were noted, it might be ascribed 
to rigor mortis. 

The Breeds Affected. —For some time the only cases that 
were encountered occurred in one particular flock of a Mountain 
breed. Recently, however, cases were discovered in other 
flocks widely distributed through the country. In spite of the 
small numbers found, four breeds were involved, two 
Mountain breeds, one Longwool, and one Down. There is 
every reason to assume, therefore, that the defect is not 
confined to a few breeds, but that it may be encountered in any 
breed. 

The Inheritance of the Defect. —The studies that have been 
made so far indicate clearly that the condition is hereditary. 
This is shown by the fact that in nearly every case where the 
affected lamb is a twin the other twin is entirely normal. 
In the flock where the majority of cases have been observed, 
some forty during four seasons, it has been possible to work 
out the ancestry of the parents and thus obtain some in¬ 
formation as to the method of transmission. Where an affected 
lamb is produced, the defect has been transmitted through 
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both parents, and, in fact, although the data are not yet 
sufficient for certainty in the matter, there is good reason to 
believe that the condition is the result of the operation of a 
single recessive Mendelian factor. The consequences of this 
mode of inheritance ai'o that a sheep of either sex may bear 
a single dose of the factor, and, as it is recessive, such a sheep 
is normal. When two animals, both of which carry the factor, 
art; mated, tin; (;xpectation, on the average, will be one de¬ 
formed lamb, which carries a double dose of the factor, in every 
four. Further, of those that are normal to all appearance, 
two out t)f every three on the average will carry the single 
dose of the factor producing the defect. If a ‘‘ carrier ” is 
mated to a normal sheep, half the progeny will also be carriers. 

'The lessons to be learned from these facts are sufficiently 
clear. Any sheep, ram or ewe, that is the parent of a deformed 
lamb should not be used for further breeding, and the normal 
offspring of such a pair known to have produced deformed 
lambs should also be eliminated, or, at least, should be dis- 
criminattHl against in culling as the chances are two to one 
in favour of any such sheej) being a carrier. If in any flock 
the defect wert; to occur regularly and rams were used which 
did not sire any affected lambs, though ewes of the stock 
mated to them had previously done so, such rams could be 
assumed to be free, and it might be possible to continue their 
use for some time. The effect of this would be to decrease 
the number of carriers in the flock. 

On the assumption that the defect depends upon a single 
recessive factor the highest proportion of affected lambs 
that could occur, even if every ram and every ewe wevG a 
carrier, would be 25 per cent. Normally the proportion would 
be far lower than this unless it so happened that some specially 
desirable individual or individuals that were carriers were 
chosen as the basis for line-breeding. In such a case the 
incidence of the defect might increase alarmingly and even 
approach the maximum 25 per cent, unless the position were 
realized and appropriate steps taken. Even a comparatively 
low percentage is a serious matter, however, in view of the 
difficulties attending labour and the resulting high rate of 
moitality amongst the ewes bearing these lambs. As stated 
above, it is probable that the mode of inheritance is of the 
simple type discussed, but even if further study should show 
that the matter is more complicated, the basic fact remains 
on which must depend any measure of control, viz., that 
both parents are responsible. 
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Lethal Factors. —The ease described is an excellent example 
of the operation of what are called “ lethal factors.’’ Such 
factors are hereditary Mendelian units which are transmitted 
according to known laws and which in certain combinations 
give rise to an animal so abnormal in structure or function 
that it cannot live. These factors may exert their influence 
at various periods during the life of the animal. ’J'hey may 
act as in the present case by causing death about the time of 
birth. In other cases the animal may live for a short time 
and then inevitably die. On the otlun* hand, lethal factors 
may cause death at various times lietween conception and 
birth, and there are strong reasons for supposing that a low 
h^rtility caused by abortion (aboj thm at a v(iry c^arly stage 
could not be recognized as such and would be described as 
barrenness) may often be due to tlu^ action of lethal factors. 
This is iiarticularly the case in those instances where fertility 
is stated to have suffered as the result of inbreeding. The 
result of inbreeding is to produce strains that are r(‘latively 
I)ure as regards their hereditary constitution. T^ethal factors 
are necessarily recessive when simple in their action, and 
increasing genetic purity will unmask such factors by isolating 
strains including a large propoi*tion of animals which carry 
the double and fatal dose. Semi-lethal factors must also Ixi 
recognized. As the name indicates, the result of tlic'ir action 
is not invariably fatal, but they act by shortening the duration 
of life, or by causing such derangement that the animals 
affected are peculiarly liable to die early. 

It is certain that the operation of lethal and semi-lethal 
factors plays a large part in the breeding of farm animals, 
and is the source of considerable loss, and it is probable that 
further research will show that losses from this cause are 
greater than can yet be estimated. The control of losses due 
to this cause must be sought in appropriate breeding pro(*,edure. 
It is certainly far better to prevent the aj)pearance of the 
deformed and unfit than attempt the difficult or oftc^n 
impossible task of subsequent cure, to say nothing of the 
fact that a.cure, even if successful, will result in the multi¬ 
plication of the undesirable type. The elucidation of a problem 
involving lethal factors is usually comparatively simple from 
a scientific point of view, and there is probably no field where 
the science of heredity can so rapidly and effectively bring 
material aid to the breeder of farm stock. 

It may be useful to give a few examples of lethal factors 
and their mode of action. In cattle a very well-known case is 
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that of the so-called “ bull-dog ” calf occurring in certain 
breeds. (Crew, 1923.) A very similar condition has been 
described in the Norwegian Telemark breed by Wriedt (1925). 
It is probable that the occurrence of bull-dog calves is due to 
a simple recessive factor ; a similar but not identical condition 
is known to occur in sheep. In the Friesian breed a condition 
has been described (Hadley, 1925) in which calves are bom 
devoid of skin on the legs, ears, and mouth, and die within a 
few days or weeks of birth. This condition is again due to the 
action of a simple recessive factor. Detlcfson and Yapp (1920) 
describe a case of congctfiital cataract in cattle that apparently 
also acts in the same way. 

In horses an “ eyeless ” condition is known ; it is definitely 
hereditary, and as the chances of survival of a blind foal arc 
necessarily slight, it is fair to describe this as at least a semi- 
lethal. A similar defect is known to occur in other species of 
animals, including the sheep. Wriedt (1925) has described a 
genetic form of sterility in the Dfinish white horse, the result 
of the action of a lethal factor. Crew (1925) demonstrated two 
remarkabl(‘ Icthals in fowls. One is the Frizzle breed, in which 
the feathers arc curled round to give the chai^acteristic fuzzy 
appearance. Frizzles never breed true, but always give off¬ 
spring in the proportion two Frizzles, one plain-feathered, 
and one wliich dies in the shell. A single dose of the factor 
results in the frizzling, but the double dose is lethal and 
causes death in the shell. A factor, acting in precisely the same 
way, is responsible for the. “ Scots Dumpie.” Dunn also 
describes a lethal factor in fowls the effect of which is to 
cause death at an early stage. Lethal factors are also known in 
dogs. One which occurs in the bull-dog and depends upon a 
recessive factor causes puppies to bo born with a cleft palate. 
As they cannot suckle, they soon die (Wriedt, 1925). 

It might bo mentioned in conclusion that in Drosophila 
meUinogaster, the fruit fly, about whose inheritance more is 
known than of that of any other animal, the number of 

Refjskences 

Cretv, F, A. E, : “ The Significance of an Achondroplasia-like Condition 
met within Cattle.” Proc. Roy, Soc,, 1923, B, v. 96, pp. 228-255. 
Crew, F. A. E. 1925. (Quoted by Wriedt.) 

Detlefson, J., and Yapp, W. W, : “Congenital Cataract in Cattle.” 

ATner, Nat, 1920, v. 56, pp. 277-280. ^ 

Hadley, P, B, : “ Inheritance of a Congenital Epithelial Defect of 
Calves.” (Quoted by L. J. Cole.) Proc. Scot Cattle Breed. Conf.f 
1925, pp. 45, 46. 

Wriedt, Ch. : “ LetaleFaktoren.” Zeit.f. Tierz., 1926, v. 3, pp. 223-230. 




1926.] 


Poisonous Plants on the Farm. 


801 


lethal factors that have been discovered is over forty ; and 
there is no doubt that, with increasing knowledge of the 
heredity of farm animals, the wide distribution and importance 
of lethal and semi-lethal factors will become more evident, 
and, at the same time, there will emerge the knowledge that 
will lead to the control of the losses caused by them. 

The writer wishes to express his thanks to Professor R. G. 
White, who was instrumental in securing nearly all the 
material that has been studied, and whose help and criticism 
have been most valuable. 


POISONOUS PLANTS ON THE FARM 

H. C. Long, B.So. (Edin.), 

Ministry of Agrindturc and Fisheries. 

Among the many wild plants of the farm are a considerable 
number which may prove seriously harmful and even deadly 
to live stock. Ortain of them are weed pests in the ordinary 
sense of the term, but the harm they may do is immensely 
increased by reason of their poisonous properties. Some are 
implicated only to a slight extent, whereas others—fortunately 
fewer in number—speedily cause symptoms of poisoning and 
death if a comparatively small quantity be ingested. It is 
proposed here and in subsequent issues of this Journal to 
give notes on some of the more poisonous British plants. 

A number of points must be borne in mind when poisonous 
plants are under consideration. If an animal is found to bo 
suddenly ill from some unknown cause the veterinary surgeon 
called in may suspect some form of poisoning. It is then 
desirable that an immediate search of the pasturage should 
be made, or it may be of the dried fodder and other feeding 
stuffs being used. It may be a case for a trained botanist, 
with a view to identification of any plant which may be 
poisonous. This is not all, as for poisoning to be caused it 
is necessary that the plant concerned shall be present in 
sufficient quantity to enable an animal to take enough to 
bring about immediate symptoms of poisoning ; or alter¬ 
natively that, in the case of some species, small quantities 
may be eaten for a continuous ];)eriod, the poison being 
cumulative in the system until a stage is reached when the 
breakdown! occurs and poisonous effects are manifested. 

3 E 
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Animals seem to differ widely in the readiness with which 
they consume harmful and wild plants, some instinctively 
avoiding them. This is, of course, especially so when keep is 
plentiful or the harmful species is acrid or unpleasant to the 
taste or smell. It is, however, a surprising fact that some 
animals are liable to eat many things which are usually avoided. 
Chesnut and Wilcox, in the United States, found that “ there 
seems to be no way of accounting for the appetite or taste of 
stock. This statement is perhaps especially true of sheep. 
We have often observed sheep eating greedily on one day 
plants which they could scarcely be persuaded to eat on the 
following day on the same range.” In America, also, horses 
have been known to acquire a depraved appetite for horse¬ 
tail. 

Not only may heavy loss be caused by death or illness of 
stock, but poisonous symptoms are often accompanied by 
reduction of milk yield, or the milk is affected in a deleterious 
manner. 

Matters are complicated by the fact that the same species 
is not necessarily equally poisonous in all districts, possibly 
owing to differences in soil and climatic conditions, nor at all 
seasons, probably because of differences in age. Another 
point is that all parts of a poisonous plant have not th(*- same 
effect, some parts being more toxic than others. Again, 
whereas members of the buttercup family lose their poisonous 
properties when dried in the form of hay, others, e.g., meadow 
saffron, are strongly poisonous both dried and in the green 
state. 

Though the species of poisonous plants are not confined 
to grass land, the more readily determined cases of poisoning 
are likely to be those involving stock at pasture, if only because 
stock seldom have the opportunity of taking plants on arable 
land, except in so far as sheep are concerned. In ordinary 
pastures and meadows, along the dykes of water meadows, 
by hedgerows, under shady trees and alongside of woods, 
poisonous plants may often escape notice until the damage has 
been done. Cuttings of some plants, such as yew, laburnum, 
monkshood, hellebore, larkspur, may be thrown out with 
lawn mowings and trimmings from gardens, and in this way 
poisoning may occur. If keep is short, and animals are to 
some extent driven by hunger, they are more liable to eat 
whatever is luxuriant, green and succulent. 

A point deserving of notice is that the different classes of 
livest^k vary considerably in their susceptibility to poisonous 
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plants, while the individuality and age of the animals may 
involve greater or less effects. Grenerally the effects of plants 
on animals are widely divergent, but the writer has elsewhere 
defined a really poisonous plant as ‘‘ one a small quantity 
of which when eaten induces some form of indisposition with 
irritant, narcotic or nervous symptoms, with serious or even 
fatal consequences either immediately or by reason of 
cumulative action of the toxic property.'’* 

When it has been determined that a ])oisoji()us plant is 
present, there can be little question of the action which shoind 
be taken. Stock should be moved to fresh pasture until it 
has been possible to make the infested one safe for them by 
thorough removal and destruction of the harmful flora. I n some 
cases this may involve cutting over and burning of the plants, 
but in others removal of the rootstocks may be very desirable 
or essential, as when certain jierennial water-side weeds are 
involved. To be thorough, treatment must be followed up 
by rtipeated observation and regular removal of any fresh 
plants which appear. 

There is also a legal aspect where poisonous plants are 
concerned, and this is deserving of consideration. The general 
principle of law is that a person who brings upon his own land 
any noxious or dangerous agent is bound at his own risk to 
keep it from injuring his neighbours. It is, therefore, unwise 
to plant or maintain poisonous trees or shrubs in boundary 
fences where they may overhang a neighbour’s land. 

Eradication of Poisonous Plants. —Poisonous plants on the 
farm are not confined to those which will commonly be found 
on the arable and grass land. They may in fact be : (1) Wild 
plants in the ordinary sense {e.g., water dropwort, meadow 
saffron) ; (2) plants which are commonly grown in gardens 
andshnibberies for oniamental purposes (e.gr., yew, monkshood); 
or (3) feeding stuffs which may occasionally contain injurious 
ingredients (such as ergot or com cockle), or be in themselves 
poisonous (c.j/., Java beans ” or “ Indian peas ’'). 

The two last classes are really the most easily dealt with, 
for in the case of (2) one can be careful to insist that no waste 
materials shall be carelessly made available to farm stock ; 
and as regards (3) the purchaser can at least guard against 
financial loss by purchasing under guarantee as to quality 
and as to freedom from injurious constituents. 

* Pkmta Pmaonovs to Live Stock. University Press, Cambridge, 
8s. 6d. net. 
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There remain the plants covered by (1). These may be 
divided into Annuals, Biennials and Perennials, and be dealt 
with in accordance with their place in these groups. 

Annuals .—In general annuals may be combated by various 
means : Simply cutting to prevent seeding ; the prevention 
of the introduction of fresh seed from external sources; 
surface cultivation in suitable weather, especially from March 
to May and on corn land after harvest, to encourage the 
germination of seeds in the soil, for destniction of the seedlings 
as they grow ; and regular cultural operations thereafter. 
In grass land annuals need regular mowing, at times which 
vary somewhat with the species, but usually between the 
beginning of May and the end of June. 

Biennials .—In the wide sense biennials need to be tackled 
in much the same way as annuals, but, since the seeds of many 
of them germinate late enough in the year to escape early 
operations, they need perhaps rather closer watching in 
order that the over-wintering seedlings may be destroyed 
either in the autumn or in early spring. Often a single 
cutting of an individual plant suffices to destroy it, as in the 
case of annuals. 

Perennials .—The chief difficulty is met with when we 
come to consider perennials. The chief fact to bear in mind 
is that even perennials, including those with a creeping root- 
stock, must ultimately die if they are sufficiently often cut 
off at the base. This plan leads to the gradual exhaustion 
of the reserves of food in the rootstock, some of them being 
used every time the plant needs to send up fresh shoots in an 
endeavour to produce stem, leaves, flowers, and seed. As 
examples, it is well known that the ubiquitous bracken and the 
creeping thistle are not difficult to destroy if regular cutting 
is persisted in—say, three cuttings annually for three years 
between June and September. In this connexion it may 
be noted that perennial weeds in grass land are more readily 
combated than those in arable land, for arable land crops, 
especially winter cereals, enable the weeds to get a longer 
period to establish themselves, in part because they are less 
readily observed and in part because after a certain period 
the crop must be left to complete its growth and ripen. 

The general principles involved in combating weeds are 
given in the Ministry’s Leaflet No. 112, while certain poisonous 
plants are also dealt with in separate leaflets. 
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It is proposed here and in subsequent issues of this Journal 
to give notes on some of the more poisonous British plants. 

Buttercup Family (Ranunculacece) 

Quite a number of the buttercups and their near relatives 
of the same order must unfortunately be included in the list 
of our poisonous plants. Many of the buttercups themselves 
are either acrid, irritant or severely poisonous, the flowers 
being the most harmful parts, followed by the leaves and 
stems. The old belief that the quality or colour of butter is 
due to the buttercups in the pasture would seem to have no 
foundation in fact, and no doubt most stock keepers would 
agree that buttercups are commonly avoided by cattle. Not 
only are some parts of the plant more poisonous than others, 
but there are seasonal variations. It seems that in the spring, 
when the shoots are quite young, but little poison is present; 
but this develops until it is greatest in quantity at the time 
the plant flowers, after which it decreases until the stems die 
down. The poisonous principle would appear to be uncertain, 
but the bitter juice is doubtless the cause of the acrid, burning 
and narcotic effects produced when these plants are eaten, 
leading to irritation of the mucous membrane and inflammation 
of the digestive system. 

There is one important point which demands special notice, 
and that is that the poison, whatever its identity may be, 
is volatile, for buttercups are readily rendered harmless by 
drying or boiling. For this reason they are held to be of value 
as fodder when dried in hay, in which form they arc readily 
eaten. Species which deserve particular mention are 
Ranunculus Flammula, R, sceleratus and R, acer. 

The Lesser Spearwort {Ranunculus Flammula L.) occurs 
chiefly in wet situations, such as water meadows and damp, 
low-lying fields and marshes. It may be about a foot in height, 
and has long, narrow, pointed leaves, very different in form 
from those of the common buttercups of meadows. The 
fiowers are yellow, about half an inch or less in diameter, 
and are found especially from June to August (Fig. 1). The 
fruits are in small globular heads. It is annual or perennial. 
Henslow states that it has often proved fatal to horses and 
cattle, as at the village of Gamlingay, in Cambridgeshire. 

Celery-leaved Buttercup (R. sceleratus .L.) is an upright 
annual buttercup which grows from one foot to two feet in height. 
It occurs in aU kinds of wet places, such as ditches and ponds. 
The leaves are smooth, and divided into three irregular lobes, 
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while the flowers are quite small—only about one-fourth of 
an inch in diameter—with pale yellow petals and the sepals 
turned sharply back towards the hollow stem. The flowers 
give rise to dense oblong heads of fruits (Fig. 2). It flowers 
during the summer months. This species is one of the most 
noxious buttercups, and has been the frequent cause of 
poisoning of stock, especially cattle. In France it is sometimes 
named Mort aux vaches or Herbe sardonique. Cattle are stated 
to have died in consequence of its having been mixed with 
miscellaneous herbage as fodder. 

The Acrid Buttercup (B. acer L.) is one of the commonest 
species in pastures and meadows, and is often termed 
upright or tall crowfoot. It is an upright, hairy perennial, 
with cylindrical flower stalks, fibrous rootstock, divided 
lobed leaves, and yellow flowers well opened to about three- 
fourths of an inch across (Fig. 3). It flowers for a long period 
—April to September—and occurs on most soils. Its simple 
fibrous root-stock serves to distinguish it from the bulbous 
buttercup (JK. Imlbosus L.), the base of the stem of which 
is bulb-like, and from the creeping buttercup (R, repens L.), 
which has extensive rooting runners. Cornevin says it is 
probably the acrid buttercup which causes most accidents, the 
flowers being the most dangerous parts, and then the stems 
and leaves ; and according to Strasburger it has frequently 
been the cause of poisoning in cattle. The death of three young 
heifers and a cow due to this weed were recorded in the 
Veterinary Journal in 1919. It gives rise to intense inflam¬ 
mation of the digestive organs. 

3|e He He 

RESEARCH AND THE LAND: A REVIEW 

Professor J. Arthur Thomson, M.A., LL.D., 
University of Aberdeen, 

There is truth no doubt in the adage that a farmer learns bj^ 
farming and by testing the traditions of his predecessors, 
but this conviction is nowadays rather an article of faith than a 
verified proposition. New problems have arisen which tradition 
hardly touches, and new methods have been discovered to 
ignore which means stultification. Tradition has no contribu¬ 
tion to make to the problem of foot-and-mouth disease, and how 
self-handicapped the breeder is who continues to experiment 
without understanding Mendelism ! But there is no question 
of a choice between traditional lore and modem science : 
the problem is how much can we get of both. The farmer who 
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is not content to drift must hold fast that which is good and 
test all things. If anyone was imconverted by Mr. Wilkins's 
previous volume, Agricultural Research and the Farmer^ 
let him read with an open mind this sequel, Research and the 
Land* which is an account of recent progress in agricultural 
and horticultural science in the United Kingdom. It is 
impossible for any farmer to make a better investment of 
half a crown, for here is up-to-date information, lucidly and 
judiciously set forth, regarding all the well-known difficulties 
in the art and craft of agriculture. Whether it be sour soil or 
manuring, disease-resistance in cereals or the improvement of 
grass lands, animal nutrition or animal breeding, Mr. Wilkins 
tells us at least what is going on. It must bo admitted at the 
outset thfit many of the practical problems discussed are 
unsolved, and it is part of the scientific soundness of the book 
that the limits of what has been securely established are 
never blurred, but clearly set foilh. Moreover, as is emphasized 
in the prefatory note by the Minister of Agriculture, there is a 
gap between the laboratory result and the farmer's confirma¬ 
tion, which is not filled even by the experimental institute. The 
efforts of all the colleges and research stations “ cannot be 
fully successful without the support of the farmers themselves, 
and support must rest on understanding." Let us, therefore, 
give some account of the scope of this timely book. 

Mr. Wilkins starts with a very interesting and very difficult 
problem, “ The Physics of the Soil," not less important than its 
chemistry. One of the fundamental factors is the colloidal 
coating—perhaps a network—around the very minute particles 
of the clay fraction of the soil. This coating consists of a com- 
])lex mixture, which is partly inorganic, derived from the 
weathering of the clay, and partly organic, derived from the 
organic matter or humus which is present in greater or less 
amount in almost all soils. The old-fashioned farmer has always 
recognized the importance of the physics of the soil, though he 
never gave it a learned name, and he has always known that 
the hard work needed to make crumbly tilth was as essential as 
any chemicals, but what is now being shown is that a deeper 
knowledge of intricacies such as the colloidal films may have 
practical applications which lead to the production of a soil 
that is well-aerated, weU-drained, of good texture, and with a 

* Research and the Land, An Account of Recent Progress in Agri¬ 
cultural and Horticiiltural Science in the United Kingdom. By V. E. 
Wilkins, B.Sc., Assistant Principal, Ministry of Agriculture and 
Fisheries. London : H.M. Stationery Office, 1926. Pp. xiv -}- 388. 
Price, paper covers, 2s. 6d.; cloth bound, 3s. 6d. 
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good tilth. Yet one must not forget that no efforts to under¬ 
stand colloids will make up for lack of efforts to plough well. 

The chief problem of soil-phyaics is to improve the medium in 
which the plants grow, securing as economically as possible 
the ideal texture and the ideal water supply througliout the 
season. The chief problem of soil-chemistry is to ensure that 
the plants get the best food consistent with economy. That 
this inquiry makes advances, everyone knows ; but, as the 
prefatory note says, the more one knows the more there is to 
know. If the soil is “ sour,” put in lime to counteract the 
inhibiting acidity ; but a soil with much lime may still be 
hungry for more, and another deficient in lime may do well 
because it is rich in “ interchangeable bases ” ; and thus the 
problem deepens. 

Another promising line of research is into the life of the soil. 
It is not metaphorical to speak of “ the living earth,” for it 
contains myriads of bacteria and protozoa, besides minute algae 
and fungi, and larger visible creatures like threadworms and 
earthworms, insects and their larvae. “ Each of these five 
groups, in struggling for its existence within the soil, has its 
influence on the fate of the farmer’s crop, and each must be 
studied, at first independently and then in its relation to the 
others.” Thus the soil bacteria and the soil protozoa are 
hostile to one another, and fertihty varies with the issue of the 
battle. Similarly, “ the manure heap is a fertile breeding ground 
for bacteria, some of them useful, some harmful. The farmer 
wants to encourage the types that fix nitrogen for him, for they 
will woik without pay, and are not limited to hours.” Here the 
bacteriologist has something useful to say, and will soon have 
more. 

As to plant-breeding there is advance along many lines, 
not least in this that there is an increasing number of farmers 
who understand the Mendelian method—how, for instance, 
it is possible to combine in one variety several desirable 
qualities. “ The agriculture of almost every district in the 
country bears, in some way or other, a silent testimony to 
the value of the work of the plant-breeding research centres.” 

Wheats are being improved as regard 3 deld, resistance, straw, 
milling and baking qualities, and so on ; and is it not interesting 
that the microscope has shown that only those kinds can be 
successfully crossed that have the same number of nuclear 
rods or chromosomes in their germ-cells? The progeny of those 
with different numbers of chromosomes will be extremely 
varied and often sterile. It is thus no hyperbole to say that 
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microscopic analysis helps towards better bread. Similarly there 
are new departures of promise at least in barley and oats ; 
and it is not far-fetched to ask if the grains of oats brought 
from the altitudes of Mount Everest may not afford a new 
beginning for the farmer in exposed highlands in Britain. 

Though much success has rewarded the breeding of potatoes, 
e.gr., strains immune to wart disease, there is still much to be 
done, and it is attended with peculiar difficulties such as the 
frequent sterility or seedlessncss of many of the flowers—a 
defect that greatly limits the possibilities of propagation. But 
we must not go into this, or into the industrious research that is 
in progress in so many exi)erimental stations in regard to 
turnips, leguminous plants, agricultural grasses, flax, hops, and 
fruits of many kinds. Perhaps it may be said that nothing 
startling has emerged, and that many of the inquiries are so 
inconclusive that practical counsel would be premature. We 
must admit, as Mr. (luinness says, that ‘‘ agricultural research 
is a slow business ; and its application to practice is equally 
slow.’’ We are personally of opinion that big results would come 
oftener if more of the investigators were deeply grounded in 
“ pure science,” but it would be ungracious and ungrateful in 
the extreme to refuse to admire who^t this book displays so 
convincingly, the large volume of sound and practically 
valuable agricudtural research that is at present in progress in 
Great Ihitain and Ireland. More power to their elbow, that is 
all! 

We eannot pass from plants without calling attention to 
figure 10, which displays a series of broad beans, which have 
been reared in water-culture with varying quantities of boron, 
from nil upwards, and show a growth proportionate to the 
amount they have received. This is an instance of one of the 
greatest experiments in the history of science, which should bo 
repeated every year in every school, for it shows dramatically 
the import of nurture. 

It is a great advance that animal nutrition has passed from 
an empirical to a physiological basis. Thus, Prof. T. B. Wood 
has worked out a scientific rationing of stock which takes 
precise account (1) of the animal’s capacity for utilizing food ; 

(2) of what it needs in calories to keep it in good health ; and 

(3) of what it should get in view of the breeder’s particular 
object. Theoretically the rationing is beautifully simple ; 
practically it bristles with difficulties. Complications 
immediately arise, such as that in regard to which the Rowett 
Institute at Aberdeen, under the directorship of Dr. J. B. Orr, 




810 


Re«EABCH AKD the LANt). 


[l)eo., 


has done fine pioneering work—^the importance of the mineral 
constituentH of the food, both for positive health and in the 
avoidance of disease. Then there is the question of the influence 
of ultra-violet rays on the bodily activities and health of animals. 
Mr. Wilkins admits that the farmer may perhaps consider that 
the application of ultra-violet ray treatment to stock is not 
within the realm of practical politics. Yet irradiation may 
become more practicable as a plentiful supply of electricity 
becomes available, and then it can be tried on the growing pigs 
and the laying hens, as well as on the milk cows in winter. 
Moreover, if the ultra-violet rays are not as such available, 
experiments prove the wisdom of the old-fashioned appreciation 
of the sunlight. 

The success of the animal breeder for many centuries past 
is evidenced by the number of fine domesticated races, and 
thus the modern progress in the science of heredity has made 
less practical dillcrence than the possibilities of the new methods 
would lead us to expect. But that, as Mi‘. Wilkins says, is 
largely because “ the craft is so far in advance of the science. 
The breeder has probably gone as far as it is possible to go by 
means of empirical methods. His further progress must wait 
on the scientist, and in the interval, genetical research, though 
v.)ftcii apparently academic, still has a practical application in 
three important directions. It may lead to the immediate 
improvement of smaller stock, such as poultry and rabbits ; it 
may help in solving some of the problems of the live-stock 
industry which are affected by the simpler laws of heredity ; 
and last, but not least, it serves to create in the younger 
generation a scientific outlook on breeding problems which is 
(vss(mtial if, in later years, the industry is to benefit by the 
application of such laws of heredity as scientific investigation 
may be able to postulate.’’ There can be no doubt that Mendelian 
theory enables the breeder to understand better what he is 
doing, and to advance towards a desired end not only more 
rapidly, but more surely. Already the geneticists have good 
counsel for the breeder who wishes high-grade lajdng hens— 
have they not attained to 350 eggs in the year or sheep with a 
certain quality of fleece, or Sussex hens without yellow legs and 
skin, or rabbits of desirable" weight and pattern, and so on 
through a list too long for our review. 

On a different line, but of great importance, are the in¬ 
vestigations, at Cambridge and Edinburgh, on the physiology 
of sex and reproduction. Thus, it has been shown that by 
, using hormone extracts of the pituitary body and more safely 
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of the ovary of the cow, it is possible to control in some measure 
the period of pregnancy and the j)rocess of parturition. By 
using ovarian extract it is possible to induce a female animal 
to come on “ heat,’’ and thus to secm‘e her service at the proper 
time. How suggestive, again, is the fact that if milk-secretion, 
say in rabbits, is induced before the normal time, the ovary 
is prevented from ripening eggs, and no “ heat ” period occurs. 
If it be induced later, but yet abnormally soon, the embryos 
are absorbed by the body-fluids of the mother. It seems clear 
that the milk-glands are using up some specific substance 
obtained from the blood which is necessary to the proper 
functioning of the ovary in egg-production. Another curious, 
yet important, inquiry concerns the length of life of dis¬ 
charged sperms, and the possibility of securing artificial 
insemination in difficult cases. 

We should have liked to refer to the work being done in 
connection with pests and parasites and diseases, and there are 
all the problems of milk-production—but it will be under¬ 
stood that we have given no more than a few samples of the 
kind of work that is going on at present in this country. Over 
a hundred trained investigators are putting brains into the 
problems of agriculture in the wide sense, and wisdom is always 
justified of her children. For anyone, whether specialist farmer 
or generally interested citizen, who wishes to know wliat is 
going on, this competent and lucid book is available ; and we 
would strongly recommend it, not only for its own sake, but as 
a particularly fine illustration of the general thesis that 
“ Science is for life.” 


EXPERIMENTS IN MANURING 

F. Clarkson Harold, A.I.C., 

District Lecturer in Agriculture, Devon County Council, 

The fact that a certain manure is found to suit a particular 
crop sometimes leads farmers to assume that the yield of the 
crop can be increased proportionately with the amount of the 
manure applied. The supposition is, of course, erroneous, 
it being well-known that a stage will be reached when the law 
of diminishing returns becomes operative, and an increase in 
the quantity of manure applied ceases to be remunerative. 
The point at which the additional manuring of a crop ceases to 
be economic is, naturally, of special interest and value ; and, 
with the object of assisting local farmers in this matter, some 
experiments were commenced last year in West Devon, 
mangolds being selected for this initial investigation. 
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Arrangement ol the Trials. —The trials were carried out at 
the farm of Mr. P. Luce, Court Barton, Lamerton, near 
Tavistock, on eight plots, each a quarter of an acre in area, the 
soil being loam over freestone. In addition to the artificial 
manures, 10 tons of dung per acre were ploughed in. The 
mangolds, following oats, which, in turn, had followed ley 
oats, were sown on May 15, 1925, and were harvested on 
October 15, 1925. The artificial manures were applied im¬ 
mediately before sowing. Each of the eight plots was divided 
into four sections, each section on plots 1 to 7 receiving different 
quantities of nitrate of soda in the form of top dressings. 
Plot 8 was constituted the control plot in respect of top 
dressings, and received no nitrate of soda. Particulars of 
the manures and top dressings applied to the various plots, 
and the yield and cost of the manures on each section, are given 
in the accompanying table, all rates and costs being given at 
per acre. 

Observations on Results. —^Among the points of interest 
disclosed by the figures in the table the following may be noted. 

Manurial .—Plots 5 and 6 show that the mineral phosphate 
and basic slag, respectively, were not so suitable as the other 
phosphate manure, but the addition of extra nitrogenous' 
manures gave marked increases. Plot 4 demonstrated the need 
of potash on this soil, but here, again, the extra nitrogenous 
manure showed marked increases in yield. Section A of plot 7 
had the manuring which is favoured locally. Comparing 
Section A on each of plots 1, 2 and 3, the extra nitrogenous 
manure applied to plot 3 at the time of sowing produced an 
increase, but further additions of nitrogen to this plot did not 
give so large an increase as on the other two plots. This fact 
will be carefully investigated in this year's experiments, it 
being possible that the climatic conditions last year may have 
had some bearing on the results. Comparing plots 1 and 2, the 
additional nitrogen has given most marked results on plot 2, 
which received very liberal dressings of phosphate and potash. 

Yields and Costs .—^Taking the manurial costs per acre with 
the weight of mangolds grown, the maximum economic outlay 
for manures on this particular soil appears to be reached in 
section C of plot 2. It would hardly be fair, however, to form a 
decision from the mangold crop alone, as the residue of the 
phosphate and potassic manures has to be allowed for. With 
the oat crop, which is following the mangolds, thift will be 
taken into consideration and yields noted for each plot. Com¬ 
paring the cost of manures on section C of plot 2 with that of 
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* Plot 8 was xaade the Control Plot in respect of top dressings and received no Nitrate of Soda. 
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plot 8, the extra mangolds on the former have been ^own at a 
cost of about 5s. per ton, taking rent, rates and cost of labour 
for tillage operations as equal in each case. 

Keeping Qttality of the Crop, —Besides the yield per acre a 
point of interest to the practical man is the keeping quality of 
a mangold crop. Although heavy dressings of nitrogenous 
manures are not regarded as conducing to good keeping 
qualities, the roots from these plots kept well, including those 
from the more heavily dressed nitrogenous plots, which were 
stored separately. The inference drawn was that the phosphate 
and potash were applied in sufficient quantities to prevent 
undue forcing by the nitrogen. 

Feeding Value: Percentage of Dry Matter. —Excessive 
quantities of nitrogenous manure are also considered to be 
detrimental to feeding quality, but the results of the chemical 
analyses of the roots grown in the experiments suggest that the 
amounts of phosphate and potash available for the crop on each 
plot were sufficient to ensure a normal growth. Roots from 
plot 8, which was not top dressed with nitrate of soda, gave 
10*1 per cent, of dry matter, while plots 2a, 2d, 4a, 4d, 5a and 
5d gave, respectively, 9*5, 9*8, 10-0, 10*1, 9*7 and 9*5 per cent, 
of dry matter. Even though no allowance is made for experi¬ 
mental error in the chemical analyses, these figures show 
satisfactory returns in the amount of dry matter produced per 
acre for the extra outlay in manure. 

Note ; A similar set of plots has been laid down this year on 
an adjoining field having the same type of soil. 


METEOROLOGY AND AGRICULTURE 

{Concluded from page 753). 

TiiE following are brief summaries of the remaining papers 
nml at the Second Conference, arranged by the Ministry, of 
workers engaged on the study of various aspects of the effect of 
weather on crop growth, which was held on September 30 
and October 1, 1920. It is proposed to issue, later, a full report 
of the Conference, and a limited number of copies will probably 
be available for free distribution. 

Solar Radiation (Mr. R. Corless). —One of the questions 
which arises in regard to solar radiation is whether the heat- 
radiation, in which meteorologists are mainly interested, and 
which is confined chiefly to the red and infra-red rays of the 
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spectrum, suffices for the requirements of the botanist. There 
is no definite information as to the extent of the band of wave¬ 
lengths which is important for plant growth ; but it is common 
knowledge that light, as well as heat, is vital for plants, and it 
may be that radiations of much shorter or much longer wave¬ 
length are also important for their development. 

The intensity of solar radiation at the outer boundary of the 
atmosphere is apj)roximately constant; the variations in solar 
radiation which we experience are due almost entirely to the 
effect of the atmosphere (including clouds, haze, dust, etc.) in 
absorbing more or less of the energy stream. When the sun is 
in the zenith the length of the path of the radiation through th(^ 
atmosphere has its minimum value. When it is on the horizon 
the length has its maximum value. In the latter case every 
layer of the atmosphere contributes an increased amount to the 
path of the rays, but the lower layers contribute muc‘,h more 
in proportion than the upf)ermost layers. The lower layers 
contain the whole of the clouds, haze, dust and other foreign 
matter, all of which absorb radiation freely, and so we have the 
explanation of the low radiation in winter, and in the early 
morning and evening at all seasons. A growing crop on a level 
field receives only the vertical component of the radiation 
which falls on the field. If the field is not horizontal it can deal 
only with the component of the radiation at right angles to its 
surface. Hence in the case of the level field the effc^ctive 
intensity of solar radiation when the sun is low is considerably 
reduced below the value which represents tlu^ whole intensity 
of the radiation stream received. 

The sunshine recorder, in general use at crop-weather 
stations, is not intended to give any measure of the total amount 
of solar radiation received : all that it purports to do is to 
record the duration of bright sunshine.’' So far as the instru¬ 
ment is concerned bright sunshine experienced in the late 
afternoon of a frosty winter’s day is equivalent to an equal 
duration of midday sun on a hot day in June or July, An 
instrument which gives a continuous record of the intensity of 
sky and solar radiation is the Callendar radiograph. Experi¬ 
ments with it have shown that radiation from clouds forms an 
appreciable part of what is recorded. The ‘‘greenhouse 
effect ” of the glass bulb of the instrument is shown by the fact 
that outward radiation at night is not recorded, and is pre¬ 
sumably not able to pass through the glass. At the other end 
of the spectrum, ultra-violet radiation, which is pronounced at 
midday, is also excluded. The selective absorption of the glass 



816 Meteorology and Agriculture, [Dec., 

is therefore a factor to be kept in mind. By replacing the glass 
bulb with quartz or other selected transparent materials it is 
possible to obtain records of the intensity of other wave¬ 
length bands. The Callendar radiograph measures the radiation 
of a certain band of the radiation which falls on a horizontal 
surface, and it is therefore likely to give records which can be 
compared with statistics of crop growth provided the frequency 
band recorded by the Callendar is similar to that which is of 
importance for crop growth. An examination of sunshine data 
and radiation data for corresponding periods of a week or 
longer I’eveals a decided relationship between the two ; it is 
only with an exceptionally dull or suimy week or month that 
there are striking discrepancies between the two sets of data. 
The similarity between the two sets of data does not, of course, 
extemd to individual days. 

The author could not state what effect on crop growth is 
exercised by the longer and shorter wave-length radiations, 
which are not transmitted by ordinary glass, and are, therefore, 
not recorded by the Callendar radiograph. Dr. Leonard Hill 
states that ultra-violet radiation has, in his opinion, little effect 
on plant life. However that may be, the ultra-violet radiation 
curve also follows the sunshine curve rather closely. Indeed, 
there seems to be good reason for stating that in all probabihty 
mean serial values of the vertical component of solar radiation, 
taken over consecutive periods of a week or a month or longer, 
and having regard to a wide band of wave-lengths of radiation 
likely to affect plant life, bear a fairly close resemblance to the 
corresponding curve showing mean aerial values of sunshine. 
The excejitional cases are either very sunny or very dull 
periods and are explained by the variations in the relative 
importance of the sky-shine contribution to the total radiation 
which are characteristic of such periods. 

Solar Radiation and Plant Growth (Prof. V. H. Blackman) — 
The solar radiation reacliing the earth is of course of the greatest 
biological importance. It is the sole source of energy available 
for food production by the green plant, and so is essential for the 
growth and fruiting of the crop. The question of the exact 
manner in which light affects plant growth is, however, a very 
difficult one which has not yet been fully elucidated. 

We observe in the plant two main effects of Ught. The first 
and more direct is that on the process of carbon assimilation, 
where the light energy absorbed by the plant is used in food 
production ; the plant is here almost solely concerned with that 
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part of the solar radiation which is recognized by our eyes as 
light. The second and more complex effect, of which we know 
much less, is the so-called formative (morphogenic) effect of 
light, i.e., the effect of light on the form and structure of the 
plant. The rays mostly concerned in this action are the blue- 
violet ones. 

As regards the effect of various intensities of light on the 
form of the plant, it is well known that plants grown re¬ 
spectively in bright light and in shade have a very different 
form and structure, and the two can usually be distinguished 
at a glance. It will be remember(‘d that Dr. Gregory (sec 
summary of paper in last month’s Jouiinat.) found a negative 
correlation between relative leaf-growth and total radiation. 
In other words low light intensity, within limits, favours leal 
growth, while high light intensity tends to retard it. We have 
practically no knowledge of quantitative relationships betwe en 
this formative effect and the intensities of radiation. Tlie 
problem is complicated by adaptation effects, for example, a 
plant exposed for some time to a given light intensity reacts 
differently from one newly exposed. 

There have been a large number of observations on the action 
of solar radiation on the rate of food production by the jffant. 
The earliest observations with any attemi^t at precision were 
those of Brown and Kscombe about twenty years ago. These 
investigators wvu'ked with single leaves in chambers exposed to 
a current of air in ordinary sunlight. They measured the COo 
absorbed by the leaf and, assuming that sugar was formed, 
they calculated the useful work done. By estimating also the 
energy used in evaporation of water and that used in warming 
the leaf, thc}’^ determiiuMl th(5 efficiency of the leaf. In one 
experiment with bright sunlight, using a sunflower leaf, they 
found that only O-OO pt^r cent, of the radiation falling on the 
leaf was used in assimilation, and of the radiation absorbed 
by the leaf only about 1 per cent, was used. A close examina¬ 
tion of this work shows, however, that the precision is illusory. 
Apart from the crudity of some of the measurements, this result 
is found to hold for only a particular set of conditions : a 
particular light intensity, a particular concentration of the raw 
material of assimilation (i.e,, CO,), a particular temperature, a 
particular concentration of chlorophyll in the leaf, etc. It was 
found, for example, that if the light intensity in the above 
experiment was reduced to 1/12th, the efficiency in relation 
to the light falling was over 4 per cent. It is a well known 
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fact that the efficiency of the assimilating machine goes up 
markedly with reduction of light intensity. 

In particular the concentration of has a most striking 
effect on the efficiency. In some experiments carried out last 
month at the Imperial (Allege, with a given light intensity, the 
growth of cucumber plants was increased 85 per cent, in eleven 
days by raising the CO^ concentration. Light of different 
wave-lengths also has very different effects. In some recent, very 
careful work of Warburg and Negelein, using high concentra¬ 
tion of ('O 2 , a medium temperature and very weak light, the 
average efficiency was, for red light, 59 per cent, and, for blue 
light, 33-8 per cent. Then again different plants are “ tuned’’ 
(using a word which merely hides our ignorance) to work 
efficiently at different intensities. Assimilation takes place 
in the light and respiration in the dark, and the ‘‘ compensa¬ 
tion point ” between the two, where they are equal in amount, 
is different with different plants. 

We see that the efficiency of the plant stated as an absolute 
number has no meaning, and that laboratory data from single 
leaves and from plants grown under artificial conditions are 
of very little value. Th(* most satisfactory method is to treat 
the crop as a whole, and attempts have been made to calculate' 
the efficiency of field crops in relation to solar radiation. The 
calorific value of the aerial and underground parts of the crop 
is determined by burning in a bomb calorimeter. The energy 
stored up in the crop at harvest time is thus determined ; the 
solar radiation falling on a unit of soil area being also known, 
the efficiency of the crop can be estimated. 

The following croj) efficiency data are given by Putter :— 

Spring s(»vv 11 wlu-n1 .. .. .. 2*8 pf'r cent.. 

Ryo.2:5 

If the loss by respiration is taken into account, the 
percentages become 3*3 and 2*6 respectively. Red Clover 
appears to be the most efficient crop, for, when respiration is 
considered, the efficiency reaches 5-4 per cent. The figures of 
crop efficiency are higher than those which might have been 
expected from Brown and Escombe’s results. These two 
authors, however, worked with single leaves through which the 
light passed once only, whereas in the crop growing under 
natural conditions, the light is more fully absorbed as it may 
pass through several leaves in succession. 

These calculations are based on estimations by Hertsprung 
of the solar energy reaching the ground at Kiel. For the period 
March 22 to September 21, the radiation (of a wave-length less 
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than one metre) received per square metre is calculated as 
285,400 calories (large), the radiation received during these 
six months being four-fifths of that received during the whole 
year. It is probable that differences of crop-yield of different 
varieties may be partly due to their different efficiencies in the 
utilization of solar radiation. 

The Value of Co-ordination in Phenological Observations 

(Mr. J. E. Clark ).—Doubtless man’s earliest conscious attention 
to the weather would have regard to his bodily comfort. 
The hunter would soon realize its relation to the coming and 
going of his prey, especially in temperate regions. Then, too— 
and of yet greater import—he would watch how the weather 
affected the growth of plants and fruits used as food, realizing 
its association wdth their various stages. When he turned 
cultivator of the choicer kinds, keener weather observations 
became essential. Thus man gradually became a student of the 
seasonal influences on animal and vegc^-table life. 

With writing began records of these associations. We may 
recall those of the Nile floods, going hack thousands of years ; 
of vintages for over a thousand years. Indeed, we are largely 
able, thanks to such records, to ascertain now the variation 
from year to year of the ancient weather conditions. As we 
shall see later, even for the latter half of the eighteenth 
century, observations upon animal and plant seasonal changes 
have provided a welcome confirmation of the unexpected 
difference of the average temperature of that period, relatively 
to later years. With the eighteenth century the necessary 
accuracy in the case of individual enthusiasts had reached the 
stage when their records deserved to rank as the “ science of 
appearances ” ; that is, phenology. 

Phenology is usually included as a special branch of practical 
meteorology. But our introductory remarks show that the 
subject transcends the normal purview of that science, since it 
could be also regarded as a special branch of biology or of 
agriculture and horticulture. For its object is to ascertain the 
real relationship between the subjects of all these sciences, in 
other words between life stages and climate, laying special 
stress upon the influence of the seasons. Briefly, therefore, 
we may accept the definition in Whitney^s Century Dictioruiry: 
“ the science treating of the influence of climate on the re¬ 
currence of the annual phenomena of animal and vegetable 
life.” 

The possible lines of investigation arising out of this definition 
are enormous. Practical work has in the main been concen- 
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trated in two directions—of botany and ornithology. In the 
former, choice has fallen upon the phases of budding, leafing, 
blooming, fruiting, autumn colouring and leaf-fall for a select 
series of flowering plants. In the latter, upon bird movements, 
especially in spring migration. 

Phenology co-ordinated had taken firm root half a century 
ago, though lacking coherence and presentation of results in a 
common, tangible form. Earlier still we have the admirable 
isolated observers from whom we get a fair idea of phenological 
events in south-east England over a period of 190 years. 
Graphs from 1750 on, when fairly reliable temperature rc»-cords 
begin, confirm in an interesting manner that the mean tem¬ 
peratures from then to the end of that century were abnormally 
low compared to later times. 

The present Royal Meteorological Society Phenological 
iScheme, carried out at some 300 stations, is based on the 
blossoming of thirteen plants, six bird events and six of insects. 
Tables showing the variation from average of temperature, 
aggregate temperatures, rainfall and sunshine arc included for 
comparison. 

Except in tlie United States there is little co-ordinated 
observation outside Europe. In the States the chief organizer 
has been Dr. A. D. Hopkins, head of the Entomological Bureau 
of the ])('«part.merit of Agriculture, working mainly on its 
economic aspect. But the wider results are summed up in 
Supplement No. 9 of the Monthly Weather Review (1918), 
entitled ‘‘ Phenological Events and Natural Law as Guides to 
Agricultural Research and Practice.’’ One of his most 
striking early successes was in circumventing the ravages of the 
hessian fly by correlation of grain sowing with phenological 
(‘vents. Moie theoretical is his far-reaching “ Bioclimatic 
I^aw,” covering the American North Temperate Zone. Both he 
and we have found that, with slight modification, it appears to 
be transferable to our own contimmt. It runs : “ Other con¬ 
ditions being equal the variation in the time of occurrence of a 
given periodical event in life activity in temperate North 
America is at the general average rate of four days to each 
degree of latitude, (each) 5° of longitude and (each) 400 feet 
of altitude; later northw aid, eastward and upwards in spring 
and early summer and the reverse in late summer and autumn. 

The Ministry of Agriculture in connexion with its Crop* 
Weather Scheme has instituted precision records of selected 
crops and flowering plants. (See summary of following paper 
by Mr. Roebuck.) These should give a basis of correlation 
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between the two sories, incomparably more reliable than 
anything yet atteniptcHl. 

In phenological Avork wc possess a most valuable ally for 
transferring and applying from country to country discoveries 
of economic importance dependent on more intimate knowledge 
of growth stages. But this predicates much closer correlation 
in the methods in vogue in different countries. Neither the 
schedules nor the methods have mucli common basis, though 
each is excellent in its own fidd. 

An attempt to make an advance has been made through 
three articles in Natvre. These have met v;ith a gratifying 
response practically from all over Euro])e except France, and 
also from more distant countries. To the three known centres, 
Holland, Belgium and Germany, nine more a.re now known, 
each with its netAVorks of stations, some of long standing. 
More than ten schedule's were available, upon AAdii(‘h luive becii 
based a schedule of thirty-<uie ])lauts, vSt‘V(‘U f)irds and five' 
insects, with the ho])e that hi each country at l(*Jist ten to 
twenty would be suitable for inclusion in their res})ective 
schedules. If this is carried out, each cnuitre Avorldng up its 
own results, then in some ton years’ time we should be Avell 
placed for carrying out correlation on a basis vastly more 
satisfactory than is now y)Ossible. By then, also, we should be 
reaping the first fruits of the Ministry of Agriculture scheme. 

The Value of Phenological Observations in Practical 
Agriculture {Mr. A. Boehuck ).—Crops are at the mercy of the 
weather complex. Its effects determine tlie success or otherwise 
of a crop to a far greater extent than the sum total of the 
diverse operations performed ])y the cultivator. Since t}u‘ 
effect of climate is so greiit it is all the more important that we 
should take fullest ad\aintage of it by a proper arrangement of 
all farm operations. Soil conditions may t)perate at times in a 
contrary direction, for example, by preventing earlit r access to 
the land ; but with improAung metliods of tillage, and better 
and speedier implements, these difficulties may in time be 
overcome. 

It is tlieii most important to have plants at any time in the 
proper stage of growth to take fullest adA-antage of the weather. 
We are all aware of a sequence of seasonal changes in plants. Wc 
also knoAV that the same physiological state (say flowering) 
takes place at different times of the year in different spv^eies. 
For example, the hazel has flowered and set fruit long before th<' 
petals of the dog rose appear. Throughout most of the year 
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some striking phenomenon (leafing, flowering, fruiting, etc.) is 
taldng place. Can wc, then, utilize a number of such observa¬ 
tions on established native species and correlate these with 
af)p(^araiices on our crop plants so that we can get maximum 
results from year to year ? 

All our cultivated plants and, with few exceptions, our 
native plants show a pronounced yearly j)eriodicity due to the 
alternation of a period of active growth in summer with a 
p(uiod of wint(3r rest. The duration of the dormant period may 
be extended by severe weather or may be shortened by a mild 
winter. It also varies in different plants. After a prolonged 
winter, once activity has started, it proceeds more rapidly 
than after a mild winter. All the factors which compose} 
climate help to bring about this annual periodicity by in¬ 
fluencing the physiological qualities of the plants. No single 
factor is responsible. Even if the temperature in February be 
higher than in March, the growth in March would still be more 
(3nerg(‘tic than that of Febniary. 

Side by side with this periodicity in plants we have periodical 
farm practices such as ploughing, rolling, harrowing, seeding, 
planting, harvesting. These also are arranged to take fullest 
possible advantages of soil conditions brought about by climate. 
(Vmsidering sowing, there is an early time before which it is 
unsafe to sow. Then there is a later time after which it is 
virtually useless, and somewhere betw^een these two dates 
there is probably a time for maximum benefits. Hopkins has 
designated these as the early and late theoretical limiting times 
and the optimum time. The same apjflies to other farm 
operations. 

Every cultivator from time immemorial has instinctively 
gauged the earliness or lateness of the season by the growth 
exhibited in our native plants. The efforts of phenological 
workers culminated in Hopkins enunciating his bioclimatic 
law in America in 1918 (see summary of paper above). It is 
specially interesting to note that Continental, American and 
British w^orkers have confirmed this law on quite different 
series of observations. While the bioclimatic law marks a very 
important step in the science, and while it is of great value for 
one or two operations on the farm, it is nevertheless much too 
limited in its application for our purpose. The law is for 
average conditions for approximately half a year, either the 
early season or the late season. The cultivator in England is 
concerned with much more detail. Take two places in Afferent 
latitudes (altitudes or longitudes), there is a much bigger 
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difference between their seasons in January and FebiTiary than 
there is in March and April, which again is bigger than in May 
or June. In other words, there is a catching up as the season of 
optimum vegetative activity approaches. Amell has shown 
that, going northwards from Schonen, for each degree of 
latitude, vegetative activity is later 4*3 days in April, 2*3 days 
in May, 1*5 day in June and 0*5 day in July. In other words, 
because one pla(3e should sow oats a wec^k later than another, 
it does not mean turnips should be sown a week later, but more 
likely two or three days. This emi)hasizes the need for having 
the observations spread over a long period by means of several 
observations on the same plant and several selected plants. 

The appearance of a certain physiological state in a plant is 
not sudden in the same sense as a rise in temperature, but is 
often dependent on the climatic conditions several months 
previously and how those conditions Ijave continued since then. 
The dates of these periodical phenonuaia in plants are accurate 
indices of the bioclimatic conditions at any place, since they are 
in rc^sponse to all the factors which constitute climate. The best 
indices of climate must, theref(m\ bo the plants themselves, 
especially perennials. To a far less extent, insects and birds also 
may be of use as indices of climate. 

It would be of supreme importance if we could with certainty 
be able to point out plants w^hich w ould accurately gauge the 
state of the season so that W'C could say—when such a plant is in 
flower, oats should be sown ; or, when another is in fruit, 
swedes should be sown, etc. During many years of observa¬ 
tion the writer has noticed that oats sown when the purple 
plum (Prunm pissardi) commences to flower have yielded w^ell 
and been free from frit fly attack, the j^est most feared by 
growers. The flowering of the eidci* {Sambvr^us nigra) has also 
coincided with seeding of swedes to obtain good crops. The 
best time for seeding of winter oats ap}>ears to be between the 
flowering of ivy (Hedera helix) and the ripening of holly 
berries {Ilex aquifoliuni). 

The author has constructed curves of grow th for oat varieties 
in 1925 and 1926 and also curves for emergence of frit flies. 
Six inches is taken as the critical height for the oat plant; if it 
reaches this height when the flies appear it is not likely to be 
attacked. The curves have been compared with the date of 
flowering of purple plum and the conclusion is drawn that oats 
should be sown by this date. 

With a view to testing the possibility of using index plants 
in practice, a scheme of observations has recently been for- 
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mtilatcd under the Ministry of Agriculture’s Crop Weather 
Scheme. Tlic idea is to place the plants in a garden surround¬ 
ing, or side by side with, the plot containing the meteorological 
instruments. Jn all, twenty-four plants are to be used. They 
are perennial herbs and shrubs. Five observations arc to be 
made on each species, namely, (1) date of first leafing ; (2) date 
of flowering ; (3) date when the fruit is ripe ; (4) date of leaf 
ctolour change ; (5) date when they arc leafless. A study of the 
list of plants shows that, with the possible exception of 
December, there will be two or three striking phenomena 
showing each month of the year in one or other of these 
species. From these it should be possible to test the regu¬ 
larity of the series as a whole and the ap})licability of index 
plants to practical agriculture. 

* ♦ He 

PARSNIP CANKER 

H. jr. Stiriiup, M.Sc. and A. Roebuck, N.D.A. 

Midland Agricultural and Dairy College. 

Introduction. —Canker is a disease that attacks parsnip 
croj)s very severely in some seasons but hardly appears at all in 
others. During 1924-25, quite 80 per cent, of the late-lifted 
crops in the Melbourne district of Derbyshire were practically 
ruined by it, but two of the growers who then suffered heavily 
had no loss with their crops the following season, and a third 
was but little affected. ’J'he lifting season for parsnips, grown 
on a field scale, extends from November to February, and, 
ordinarily, the disease does not appear until late in this period, 
although, in a bad canker year, it may begin early in the 
autumn. If it is showing at Christmas, the January and 
February liftings are usually seriously affected. 

Influence of Soils, Manures and Seasons.— Experienced 
growers incline to the belief that crops, grown on land where the 
subsoil is very retentive of moisture, are most subject to this 
disease ; also that its vij’ulence is increased in seasons where 
periodic chec ks in growth arc followed by good growing periods. 
Manure and lime have both been blamed for its occurrence, 
but addition or omission of either or both does not appear to 
make any difference in a “ Canker ” season. There is, however, 
some evidence to shov/ that, with too-richly manured soils and 
those lacking in lime, the virulence of the ciisease is increased.*** 
Certain fields are reputed to be singularly free from attacks 

* A. 1). (V>tton : “ Dmoases of Pai'snips.” (Kew BuUeiin, No. 1, 

1918, p. 8.) 
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of the disease, and these have deep soils with loose, sandy 
subsoils. The intensity of the attack also appears to vary with 
the variety of parsnij) grown. 

Course of the Disease. —After growing for some time, cracks 
usually appear in the parsnij) root; the skin is ruptured, 
apparently by sudden increased pressure from within, and the 
cortical tissues are then exposed. The cracks usually run 
horizontally aiid at or near the ground leve^l, but they may take 
a more irregular course or even run vertically down the root. 
The skin comes off, exposing a rather lough edge and often 
taking with it a few layers of cells of the cortical tissue, this 
being rough where torn and ex]»osed but fpiite ck‘an and free 
from discoloration. Professor Priestley has shown that this 
exposed wound is not readily licaled by tbi'. d('Vclopinent of a 
corky x)ro{ective lav or i^-’ the case with most other plants. It 
is thus laid bare'- to the aitack of aiiy micro-organisms, sapro- 
I)hytic or weakly-])arasitic, and these may enter cither before 
or after attacks by other {lests. 

With the entrance of the fungi and bacteria, a rotting 
commences, at first irregular, rather dry in appearance and of 
an orange-brown colour, but, later, becoming black and 
developing into a soft rot which destroys the whole of the 
shoulder and, finally, the w'hole root. Even wh(‘n, as in some 
scaons, canker does not develop, there is often a blotchy, 
reddish-brown discoloration ov(’p the cracks, that is, 
apparently, noinially produced l)y i)hysiologi('al x)]‘ocosses in 
the plants. It does not seem, however, to detract from the 
marlcet value of the roots. 

Problem of Control.— In the prevention of cracking would 
api)ear to lie the best means of avoiding damage ; and it seems 
reasonable to suppose that tlui primary cause of this cracking 
is the checking and subsequent restarting of growth in the 
plant. When cracking lias taken place, the })]ant is unable to 
protect itself, and pests, fungi and bacteria, if favoured by the 
weather conditions, may then enter and produce the rot which 
destroys the root. The problem of j^roventing the cracking 
resolves itself, at present, into tw^o lines of investigation :— 

(1) Tlic^ ))r()n»otiori of ivgulai' and uninforriipU d ^cievvi!;, by 
provi(hng a re^?ular and continuous su])ply of moisture, with 
nutriment neitlier too great nor too little in quantity. 

(2) The study of ali varieties uiukr cultivation to determino 
wfiieh, if any, are least liable to sudden olieckmg and restarting m 
growth ; which ))ossess, in greater degree, tlie ]lower to lioal 
wounds by tho formation of a protective corky layer ; and wdiich, 
also, possess commendable market qualities as to tho size and 
shape of root. 
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Promoting Uninterrupted Growth. —Considering the first 
line of investigation, the problem resolves itself into manage¬ 
ment of the soil, the tilth, soil moisture and manuring. Experi¬ 
ments made in 1917* showed advantage in liming and also in 
salting. Both the lime and the salt operate in two ways ; the 
lime by effecting an improvement in the tilth and by liWating 
nutriment, and the salt by liberating nutriment and by 
influencing the soil moisture. Kainit and potash salts may have 
similar (effects whicfli will be studied further, particularly as 
these and other substances may have some influence on the 
physiological proec^sses in the root itself, such as improving its 
(capacity for wound healing. 

Resistance to Canker of Particular Varieties.— Observation 
of vai’ieties during the past season (1925-26) in the Melbourne 
District of Derbyshire have given promising results, although 
the incidence of cank(ir in this season was remarkably slight. 
^i\) a certain extent, this may have been advantageous as, in 
the absence of the complicated rots following cracking, the 
susceptibility to cracking of the different varieties was more 
clearly observable. Ten varieties were sown, 21 yd. drill 
lengths of each being lifted from December G to 10, 1925, and a 
similar quantity on January 26, 1926. There was a marked 
difference in the amount of canker produced in the several 
varieties, but, in all cases, there was a progressive increase of 
the disease between the beginning of December and the end of 
January. The percentage of canker in December ranged from 
0 to 10, but at the end of January it was from 12 to 60. 

The varieties tried could be classified in three groups accord¬ 
ing to the degree of canker produced :— 

(1) Slightly attacked (12-19 per cent.)Largo Guernsey”; 
“ Tender and True.” 

(2) Moderately attacked (26-34 per cent.) -Harrison’s ” Offen- 

hain ” ; Toogood’s “ Improved Marrow ” ; Finney’s “ Marrow 
Scloclod ” ; “ Student ” ; Toogood’s ” Intermediate ” ; and 

“ Hollow (Vown.” 

(3) Severely attacked (48-50 per cent.)—Elcombe’s “ Improved”; 
and YaU‘s' “ Ev^osham.” 

It should be noted that these results apply to one season 
only, but they seem to show^ that there is a definite connexion 
between the appearance of canker and the variety grown. It is 
possible, also, that the earlier-maturing varieties are more 
subject to the disease and it may be policy, therefore, for growers 
to cultivate more than one variety, leaving only the long season 
and more-resistant varieties for cropping after Christmas. 

♦ Kew Bulhtiny No. 1. 1918. 
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SEEDS ACT, 1920 

. Season 1925-26 

Cheapness is too often the dominant consideration with the 
purchaser of seeds, to the exclusion of such important details 
as analytical purity, germination, trueness to strain, (do. 
The folly of buying solely on a price basis should be obvious 
when the comparatively insignificant cost of the seed is com¬ 
pared with the value of the land, the labour, and fertilizers 
used, and of the resulting crop. Price must, of course, be 
considered, especially under present conditions, but much 
the more important factor is quality. Recognition and con¬ 
sideration of the importance of quality is creating an advanced 
standard of judgment of seeds which cannot fail to be of the 
utmost value to agriculture. With so much at stake the farmer 
should consider carefully all the material particulars as to the 
quality of the seeds he buys, and he should always see that 
his seller supplies him with those particulars to which he* has 
a statutory right under the Seeds Act. 

The production, harvesting, cleaning, storing and distribu¬ 
tion of good quality seed is a highly specialized business which 
can best be undertaken by those specially qualified to handle 
such a te^chnical and expensive matter. 

In spite of the obvious desirability of purchasing only high- 
quality seed many farmers still obtain their seed supplies 
from other farmers, in many cases without a test or any kind 
of guarantee as to quality. The position in this respect has, 
however, shown marked improvement during the past year or 
so. There is evidence that farmers are realizing more and 
more the value of obtaining full particulars of the seeds they 
purchase. This tendency is particularly noticeable among the* 
younger farmers, whose influence it is hoped will gradually 
tend to bring the selling farmers into line with the seedsmen 
as regards supplying the necessary particulars with the seed 
they sell. 

The Ministry is sometimes criticized for the attention it 
gives to the proper carrying out of the Seeds Regulations by 
seedsmen, when, at the same time, quantities of seed are being 
sold from farmer to farmer without a test. It is perhax)s not 
realized how difficult it is to tackle this problem of farmer to 
farmer sales. A great amount of energy and time has been 
devoted to bringing home to the selling farmer his responsi¬ 
bilities under the Act, and to the buying farmer the advantage 
he derives from getting properly tested seed. Good results 
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in this connexion are believed to have been obtained by the 
exhibit illustrating the Seeds Act which is displayed at a large 
number of agricultural shows, com exchanges and markets. 
It is possible in this way to get into touch with a consider¬ 
able number of farmers in a practical and economical manner. 
Numerous visits are paid to individual farms for the purpose 
of discussing seed questions and drawing investigational 
samples for testing, but this method of reaching the farmers is 
too expensive to permit of unlimited extension. County 
agricultural staffs and farmers’ organizations give valuable 
assistance with regard to the publication of articles and 
facilities for lectures. The Ministry also gets into immediate 
contact, either by letter or by the visit of an Inspector, with 
farmers who advertise that they have seeds for sale, and it is 
satisfactory to note, in this connexion, the large proportion of 
farmers’ advertisements which now refer to the fact that tb(^ 
seeds they are offering have been officially tested. 

Visits to Seedsmen. —The total number of visits paid by 
Inspectors of the Ministry to seedsmen’s establishments in 
connexion with the administration of the Seeds Act during 
the season 1925-26 was 8,100 as compared with 5,500 during 
the season 1924-25. The tendency during the previous two years 
had been to lessen the number of these visits, but under a new 
arrangement of localized inspections which was put into 
operation during the season 1925-6 it was found possible to 
reach a large number of small traders, some 2,050 in all, who 
had not been called upon before. Tlie bulk of these small 
traders w^u*e found to be selling seeds only for a short period 
of the year and as a “ side-line ” to their normal business. 
This must not, however, be taken as an indication that there 
is an extension of this class of sale. It merely arose out of the 
new inspection arrangement which enabled the local inspectors 
to comb out some of the remoter districts and densely- 
populated areas, which had not previously been dealt with 
intensively. On the contrary, evidence from all parts of the 
country tends to show that the requirements of the Seeds Act 
are causing the small “ side-line ” trader either to cease selling 
seeds or to confine this side of his business to the sale of packets 
which he obtains from reputable seed houses on a sale or return 
basis. This is satisfactory, as it should lead to an improvement 
in the quality of the seeds sold, much of the inferior seed 
hitherto sold being handled by the ‘‘ side-line ” seller. 

Another result effected by the Act, which was noticed 
particularly during the past season, is that retailers are buying 
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their seeds in much smaller quantities, and re-ordering as the 
season progresses, in an attempt to avoid carrying over stocks 
to the following season. Where seeds are carried over, however, 
it is noticeable that they are either discarded or that the 
requirements of the Regulations are more closely followed in 
respect of retesting before the seed is again offered for sale. 
Retailers are also displaying greater discrimination as regards 
the sources from which they purchase their supplies. By 
obtaining their seeds from a reputable wholesaler they find 
they safeguard themselves against the possibility of selling 
seeds of an inferior quality. More care is also given to the 
preparation of seed mixtures. 

CrOUtrol Sampling. —During the season Inspectors of the 
Ministry drew 1,492 samples of seed on seedsmen’s premises 
for the purpose of check testing at the Official Seed-Testing 
Station. This was a slight increase, viz., 74, on the total of 
such samples taken during the previous season. These samples 
included 247 clovers, 162 grasses, 21 field seeds, 202 roots, 
401 vegetables, 100 cereals, and 359 packeted seed. The 
check tests showed that the declaration of the seller was in¬ 
correct in some material particular in the case of 20 samples 
of grass seed, 18 of clover, 2 of field, 4 of root, 23 of garden, 
and 6 of cereal seeds. In 10 cases the germination was shown 
to be incorrect to the extent of from 10 to 15 per cent., 10 
differed in this respect by from 15 to 20 per cent., and in 
11 cases the figure of germination w^as found to be over 
20 per cent. out. The purity was wrong to the extent of from 
3 to 5 per cent, in seven cases, from 5 to 10 per cent, in nine 
cases, and over 10 per cent, in four cases. In the other cases 
the principal sources of error were in connexion with the 
presence of injurious weed seeds or dodder, and in a few cases 
only were the necessary particulars completely omitted. 
Taken as a percentage of the total number of control samples 
drawn, the discrepancy cases represent 6-6 per cent., as com¬ 
pared with 7*7 per cent, in 1924-25, 9 per cent, in 1923-24, and 
11*5 per cent, in 1922-23—an encouraging improvement. 

Packet Seed. —Of the 359 control samples of packet seed 
taken during the season 95*5 per cent, were found to be at or 
above the minimum standards laid down by the Regulations, 
as compared with 94 per cent, in 1924-26 and 90*6 per cent, 
in 1923-24. Of the samples found to be below the minima, 
2 per cent, were above two-thirds of the standard and only 
2*6 per cent., as compared with 4*4 per cent, in 1924-26, were 
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below two-thirds of the standard. Having regard to the 
increase in the sale of packet seed, this general improvement 
in the quality is very satisfactory. 

Licensed Private Seed-Testing Stations.— The number of 
private stations licensed by the Ministry to test seed for the 
purpose of the Seeds Act is now 88, an increase of one 
during the season. Special inspections of these licensed 
stations were made during the course of the season, and some 
840 samples taken for check testing at the Official Seed-Testing 
Station. These included 237 samples of cereals, 50 grasses, 
208 clovers, 162 field seeds, and 183 vegetable seeds. Wherever 
the official check test did not confirm the result obtained at 
the licensed stations the matter was fully investigated to 
ascertain the reason for the variation. The seeds which, 
judging from the discrepancy cases, presented most difficulty in 
testing were peas, mangolds, oats, trifolium, and tares. As a 
further check on the testing at the private licensed stations a 
series of special “ Referee ” samples were issued to them from 
the Official Seed-Testing Station. These included uniform 
samples of cocksfoot, white clover, tares, lucerne, mangold, 
and swede. The results of these tests as compared with similar 
tests carried out at the Official Stations were fully discussed at 
the Seed Analysts’ Annual Conference, to which reference is 
made later in this report. 

Traming and Exammation of Seed Analysts.— The fifth 
course of training for seed analysts was held at the Official 
Seed-Testing Station from June 21 to July 20, 1926; 14 
analysts attended the course and showed commendable keen¬ 
ness in their work. At the end of the course an examination 
was held, which was attended by 19 candidates, all of whom, 
it is satisfactory to note, were awarded a pass certificate. 
The practice of holding these annual courses of training and 
examinations is having a marked effect on the uniformity in 
practice at the various licensed stations, and it is also creating 
a pool of quahfied analysts on which the licensed stations are 
able to draw when necessary. 

Seed Analysts’ Conference. —^The Fourth Annual Conference 
of Seed Analysts was held at the National Institute of Agri¬ 
cultural Botany on July 24, and was attended by the analysts 
from most of the principal private licensed stations in the 
country. The Chief Officer of the Official Station reviewed 
the results obtained at the licensed stations on the series of 

Referee ” samples referred to above, and papers were read 
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on experiments with meadow foxtail, the occurrence of insect 
pests and fungus diseases in seed samples, and some new 
methods employed in the identification of certain kinds of grass 
seed. During the afternoon the British Association of Com¬ 
mercial Seed Analysts held its second annual meeting, when 
reports on the activities of the Association during the previous 
twelve months were received and other business transacted. 

Seed Analsrsts’ Bulletin.” —Pour numbers of this Bulletin 
were issued to seed analysts during the period under review. 
The purpose of this Bulletin is to keep all seed analysts in touch 
with developments in methods of testing, and generally to 
deal with any matters that may be of interest to them in 
connexion with their work. 

Germination of Seed Peas, etc. —In the autumn of 1925 
the Ministry issued a paragraph to the Press pointing out 
that there were indications that the germination of the 1925 
crop of seed peas was below normal, and that, consequently, 
a considerable proportion of the seed peas marketed during 
the season would probably be found to have a slightly lower 
figure of germination than the minimum percentage prescribed 
in the Seeds Regulations, 1922. The sale of seeds with a lower 
germination than the minima shown in the Regulations is 
not illegal provided that a definite statement of the actual 
percentage of germination is delivered to the purchaser. 
A similar notice was issued to the Press with regard to the 
purity of parsnip seed. This seed, owing to its structure, 
frequently gives a purity figure of less than the 97 per cent, 
minimum referred to in the Regulations, the impurities being 
mainly “ light ’’ and imperfect seed. The sale of such seed 
is not contrary to the Regulations provided the actual 
percentage of purity is declared. 

Seed Potatoes. —^A considerable amount of work was carried 
out during the season in connexion with the section of the 
Regulations dealing with seed potatoes. The most frequent 
infringements of the Regulations in this connexion are as 
regards the statements as to size and dressing, and variety. 
Cases of inaccurate statements as to size and dressing arise 
of course in the early part of the year, and are reported to the 
Ministry either by the purchasers of the seed or by Inspectors 
who discover them in the ordinary course of their duties. 
It is understood that the Regulations have had a decidedly 
beneficial ^eot as regards the accuracy of the statements 
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now given by sellers as to the size of seed potatoes. Reported 
cases of alleged false statements as to variety fall roughly into 
three groups :— 

(1) Those reported before the seed is planted, in which it is generally 
necessary to have an official sample grown on at a potato testing 
station ; 

(2) Those reported by the farmer on the evidence of his growing 
crop, in which cases arrangements are immediately made for 
Inspectors of the Ministry to examine the crop and if necessary 
trace the seed back to the stage at which the mis-statement 
was made ; 

(3) Those cases—and the greatest number of reports fall in this 
group—wliich are discovered by Inspectors in connexion with 
their inspections of growing crops under the crop inspection 
scheme for the certification of crops true to type. 

Occasionally cases are reported on the evidence of a crop as 
lifted, but it is most desirable that the Ministry’s attention 
should be called to alleged mixtures at an earlier stage when an 
examination can be made of the growing crop. 

Ih all cases in which the Ministry is satisfied that there has 
been failure to comply with the Regulations suitable action 
is taken direct with the supplier responsible if he is situated in 
England or Wales, but in cases where the seed was obtained 
from Scotland the matter is reported to the Board of Agri¬ 
culture for Scotland, that Department being charged with the 
administration of the Regulations in Scotland. 

A number of cases were dealt with in this manner during the 
season 1925-26, but this may be taken as evidence of a spread 
of knowledge of the Regulations combined with more intensive 
inspection work by Officers of the Ministry rather than of an 
increase in the sale of seed potatoes wrongly described. On 
the contrary, it is believed that the requirements of the Seeds 
Act and of other regulations as to the sale and planting of 
seed potatoes are having encouraging results as regards the 
quality of the potato crops of the country. 

Prosecutions.— ^It is satisfactory to note that during the 
season 1926-26 it was found necessary to take legal pro¬ 
ceedings in fewer cases than in former years, a fact which 
supplements other indications that the requirements of the 
See^ Act are being more closely followed than hitherto. The 
following are brief particulars of the cases taken during the 
season:— 

On October 13, 1925, a case was heard at Birmingham against 
a local firm for selling onion seed with a dedsmtiou that the 
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germination was not less than the prescribed minimum, 

60 per cent., but which was shown by a tost on a control sample to 
germinate only 17 per cent. This is the second time the Ministry 
has had occasion to prosecute this firm. A conviction was obtained, 
and a fine of £5 imposed. 

At Leicester, on Apiil 10, 1926, a local shopkeeper was charged 
with (a) failure to display the necessary iiarticulars alongside seed 
peas exposed for sale, and (/>) failure to deliver the necessary 
statement in the case t>f a sale of soetl peas. Th(> ilefendant was 
fined £1 on each charge and £2 2s. Od. costs. 

On April 13, 1926, a case was taken at AsJiford against an 
auctioneer for failing to give the necessary particulars in connexion 
with a sale by auction of a quantity of potatoes for planting. 
The Bench held that the potatoes wore not seed potatoes and did 
not, therefore, come uncler the requirements of the Seeds Act 
and Regulations. The case was dismissed. 

At Exeter, on August 7, 1926, a firm of seed and agricultural 
merchants was charged with making a false statement as to the 
percentage of germination of a consignment of Meadow Fescue 
seed. The defence put fotward was that the bag from which the 
control sample had been taken consisted of old seed which was 
sent out owing to an error on the part of an employee. The Bench 
accepted the explanation, but decided that, as the firm was re¬ 
sponsible for the actions of its employees, they must co7ivict. 
A fine of £2 was imposed and £2 2s. Od. costs. 

In addition to the above, a number of cases were taken in 
Scotland for offences against the Seeds Act in connexion 
with consignments of seed potatoes supplied to English 
customers. 

Amendments of Seeds Regulations. —No amendments have 
been made in the ‘‘ Seeds Regulations, 1922,’’ so that, unless 
some unforeseen circumstance should arise, the Regulations 
will be the same during the season 1920-27 as those which 
were in operation last season. 

Note, —Copies of the Seod.s Act, 1920 (price 3d. net) ; the 
Seeds (Amendment) Act, 1925 (price Id. net) : and the Seeds 
Regulations, 1922 (price 3d, net), may be obtained through any 
bookseller, or direct from His Majesty’s Stationery Office, Adasfcral 
House, Kingsway, W.C. 2. 
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HUBAM SWEET CLOVER 

E. Wyllib Fenton, M.A., B.So., P.L.S., F.E.S., 
Seale-Hayne Agricultural College. 

When a new plant, or a new strain of one already known, 
is recommended to farmers for cultivation, they naturally 
wish to have full particulars about it. With the object of 
getting some practical information about Hubam sweet 
clover {Melilotos alba Desr.), which has been advocated as 
a valuable crop for British agriculturists, a series of trials 
lasting over three years has been carried out on the botanical 
plots at the Seale-Hayne Agricultural College. 

Description. —Hubam sweet clover is not a clover but a 
melilot, and is an annual strain of Bokhara clover, this latter 
being a white-flowered biennial melilot. The melilots are erect 
and taller than clovers, and the flowers, instead of being 
grouped into a globular head, are situated round a long, 
central axis, technically known as a raceme. It owes the 
term “ sweet ’’ to the presence of cumarin, a sweet-smelling 
substance, which is also present in sweet vernal grass. Hubam 
sweet clover (sometimes called Hughes’ sweet clover), although 
it closely resembles the Bokhara clover, differs from it in 
being an annual and in not having the thick root stock of 
the Bokhara ; also, its vegetation is more tender, delicate, and 
a lighter shade of green. It was noted during the trials that 
an appreciable number of the sweet clover plants lived for 
two years, and, in saving seed from them, the number of 
biennials increased, these being exactly like the Bokhara 
clover plants. If this phenomenon is at all usual, in a short 
time there might be more Bokhara than Hubam sweet clover 
plants. 

Observations on the Trials. —^The situation of the trial plots 
is approximately 350-400 feet above sea level, facing south¬ 
east. The geological formation is Upper Devonian, and the 
underlying rocks are shales. The soil is a silt, tending to cake 
and crack in dry weather, and is inferior to the area of rich, 
red soil t 3 rpical of many parts of Devon. 

The seed bed must be well prepared and the soil free from 
weeds, as the young plants are readily affected by shading 
and competition, although, when several inches high, they 
can hold their own. To ensure true seed for these experiments, 
a supply was obtained direct from the United States, and 
was, presumably, correct^ 
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It was found that the best times to sow were either in the 
late autumn, preferably in the shelter of a cereal stubble, or 
in late spring, when there is no longer any danger of frosts 
and cold winds. Autumn sowing is risky, as the seeds often 
do not germinate till spring, and if cold or frost follows, a 
heavy toll is taken of the seedlings, which are very tender 
and much affected by weather. Heavy losses may result from 
drought, cold winds, frost, or excess of moisture. The early 
stages of growth are, in fact, the most critical of all, but if 
the plant survives them, there is not much difficulty with the 
later stages. 

Drilling gave much better results than broadcasting. In 
broadcast areas, many seedlings never broke through the 
surface of the seed bed, while others were so weakened that 
they died. In drills, which, in these experiments, were ten 
inches to a foot apart, the combined efforts of the seedlings 
lifted the earth and a good germination was obtained. Where 
drilled, too, weeding was a simple matter, whereas in broadcast 
areas it was practically impossible. 

The depth of sowing, obviously, depends very largely on 
the nature of the soil. In the rather heavy soil on which these 
experiments were conducted, the best results were obtained 
when the seeds were sown at a depth of one inch. Those sown 
half inch deep came next, but gave 50 per cent, less yield, 
and at two inches very slightly less. In sowing a little below 
the surface, the young plants have the advantage of protection 
against the weather ; and, if drought follows, the root system, 
being deeper, can usually obtain some moistiire, which may 
not be possible with a depth of only half inch or less. 

Sowing at the rate of 30 lb. of seed per acre gave the best 
results. With a heavier sowing, the plants were feeble and the 
yield less ; and with a lighter sowing the plants were bushy 
and woody and the yield smaller. If sown for seed, however, 
the plants should be well apart, and a lighter sowing will be 
more satisfactory. 

Hubam sweet clover grows well with thinly sown cereals, 
and even to a certain extent with vetches, but rye grasses 
depress it very much and it usually fails when sown with 
them. The cutting stage of Hubam sweet clover was found, 
generally, to be reached early in September, the cold spring 
winds and the summer drought tending to retard its growth. 

Oenml (kmdlisions.^ a crop, Hubam sweet clover, 
being an annual, would be used for a “ one year ley,’' either 
alone or mixed with another legume or a lightly sown cereal. 

3g2 
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It should be cut before flowering. Fed alone, stock would 
probably either eat it sparingly, or refuse it. When grown 
with grasses, it was frequently left, the grasses alone being 
eaten. If stock can be induced to eat it, then growing alone 
is the best method. For silage purposes, a good crop of Hubam 
might prove useful, especially if mixed with other material. 
Like lucerne, which it resembles in appearance, it will be 
better cut green than grazed or made into hay. 

Theoretically, the feeding value of Hubam is fairly high, 
as can be judged from the following analyses of sweet clover 
and other legumes :— 

Analyses of Gbbbn Plants 
(Henry and Morrison : “ Feeds and Feeding **) 

Nitrogen 



Water 

Ash 

Crude 

protein 

Fibre 

free 

extract 

Fat 

Lucomo 

. . 74*7 

2*4 

4-5 

7-0 

10*4 

10 

Sweet clover 

.. 76-6 

21 

4-4 

7-0 

10-2 

0*7 

Crimson clover 

.. 82-6 

1*7 

30 

4-7 

7-4 

0-6 

Red clover .. 

.. 73-8 

21 

41 

7*3 

11-7 

10 

Sainfoin 

. . 74-4 

2-4 

3-8 

6*2 

12*4 

0-8 


Hubam is not nearly so robust as the biennial Bokhara 
clover. The latter has never been extensively used in this 
country, for its bitter taste (due to the presence of cumarin), 
and the great toughness of the stem are serious objections. 
There are also other leguminous plants which give better 
results. The susceptibility of Hubam sweet clover to soil 
conditions, weather, and climate render it a very doubtful 
proposition even in favourable circumstances. When cut 
early, before the stem hardens, the yield is not any higher 
than can be obtained from clover and other legumes. It is 
also very susceptible to attacks from turnip flea beetle, which 
can do severe damage, and in many districts would make it 
practically impossible to raise a crop. The only point of 
interest is that the flowers are considered of great value for 
the production of honey but that concerns the 
beekeeper rather than the farmer. Apart from this it is evident 
that the disadvantages are so many and serious that it is not 
a plant that can be recommended under the ordinary conditions 
of British farming. In many parts of Canada, where sweet 
clover has been tried, it was not a great success and has since 
become an objectionable weed. There are doubtless cases 
where it may be successfully grown, and in circumstances 
where other legumes fail, but such cases are exceptional. 
Anyone considering Hubam sweet clover as a crop should first 
consult the County Organiser, or try it only on a sinadl scale. 
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EGG AND POULTRY MARKETING 
DEMONSTRATION 

In the last (November) issue of this Journal (p. 689) was 
published a note giving particulars of the marketing demon¬ 
strations contemplated by the Ministry as part of the work 
which is to be carried out with the aid of the grant from the 
Empire Marketing Board. It will not be possible to operate 
the full programme until the spring and summer of next 
year, but a preliminary demonstration was staged at the 
poultry show at Bingley Hall, Birmingham, on November 
2-4, which was held under the joint auspices of the 
Birmingham Agricultural Exhibition Society and the Midland 
Federation of Feather and Fur Societies. The commodities 
dealt with on this occasion were eggs and poultry, a separate 
section of the demonstration being devoted to each. 

(1) Eggs. —ISggs will not look well, keep well, or sell well 
unless they arc clean in the nest, cleaned if necessary when 
collected, candled for quality, graded for size, properly and 
attractively packed, held under sound conditions, and reach 
the consumer in the shortest possible time after laying. These 
points were all demonstrated at Birmingham. The handicap 
under which those home producers who ignore them place 
themselves was illustrated by the display not only of 
samples of home-produced eggs, but of cases of graded eggs 
from other parts of the Empire—Northern Ireland, the Irish 
Free State, Canada, South Africa, and Australia—and from 
near-European countries, including Holland, Belgium, France, 
and Denmark, all of which find their ])rincipal export market 
here. 

The latest ideas in economical and efficient paeJeing were 
shown by a comprehensive display of the various types of 
returnable and non-returnable boxes, and of other commercial 
packages. There was also a continuous demonstration of 
candling and grading. In the candling room, the various 
methods of testing the quality of eggs, both in bulk and 
singly, were shown. Candling should be undertaken by 
wholesale distributors as an essential safeguard to their 
business. 

The grading exhibit brought to the notice of producers, 
in most cases, probably, for the first time, a mechanical egg 
grader of a type now largely used in Ireland (Fig. 1). This 
consists of a series of trays placed over one another, the 
holes of which coincide in position, but diminish in size in 
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each successive tray. The eggs are placed in the top 
series of holes, and according to size come to rest in one or 
other of the trays. Large-scale producers, dealers, producers’ 
co-operative societies, and all who handle eggs in bulk should 
make a practice of grading their consignments. What is 
required, however, is not a multitude of grading systems, but 
one standard system. The standard grades suggested by the 
Ministry were the subject of an impressive and much admired 
display (Fig. 2), which will not readily be forgotten by those 
who saw it. 

(2) Poultry. —The poultry marketing exhibit directed 
attention in the first place to the right stage at which to 
market fowls. It frequently happens that, either through 
neglect or ignorance, large numbers of surplus birds are 
placed on the market at unsuitable and unprofitable stages of 
development; simple illustrations of this were on view. The 
methods of conditioning and fattening birds by trough feeding 
and cramming were also demonstrated ; experience in other 
countries suggests that these processes can often best be 
undertaken by buyers, who kill and dress the birds for 
market. The best methods of killing, plucking, and dressing 
poultry for the market were shown, and attention was drawn 
to the value of sorted feathers. 

The adequate grading of poultry is rarely practised in this 
country, and, even where it is attempted, the lack of a 
uniform system of classification proves a serious disability. 
The Ministry’s suggestions in this respect were illustrated by a 
display of birds graded according to quality and weight (Fig. 3). 
This new departure attracted much attention. The possibilities 
and advantages of grading were further illustrated by packs of 
birds from the Dominions and foreign countries. Various types 
of inexpensive non-returnable boxes well suited to the trade 
were on view. 

(3) Cold Storage. —The carrying over of seasonal surpluses 
to meet trade demands when supplies are short is a necessary 
public service. The various methods of preserving eggs in 
hme-solution, water-glass, gas, and by guaranizing and other 
means were shown. Further, since the special methods of 
preparation and packing that are desirable for produce intended 
for cold store are neither widely known nor understood, an 
exhibit dealing with the cold storage of both eggs and poultry 
was arranged in conjunction with the Low Temperature 
Besearoh Station at Cambridge. The small chilling plant 
shown was of particular interest to wholesale buyers in country 
districts. 
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The remarks of visitors and references in the Press afford 
ample evidence that the exhibit was widely appreciated. 
The recently issued Reports* on the marketing of eggs and 
poultry were in keen demand, and nearly 600 copies were 
sold. 

Elsewhere in this issue (pp. 868-861) will be found hints 
on the marketing of eggs and fowls. It is proposed in future 
issues to deal more fully with the question of grading these 
two commodities. 

COUNCIL OF AGRICULTURE FOR ENGLAND 

The Twenty-Second Meeting of the Council was held at the 
Guildhall, Westminster, S.W., on Tuesday, October 26, 1926, 
Lord Clinton in the chair. 

Statement by the Minister of Agriculture.— 'I'he Rt. Hon. 
Walter Guinness, M.P., Minister of Agriculture, in the course of 
his address to the Council, reviewed the chief agricultural 
happenings in the five months since the last meeting. He said 
that, although agriculture had not been directly concerned in 
the industrial troubles, there was evidence on all sides that 
producers were suffering from the fall in the purchasing power 
of the community. The harvest, which promised well, had 
proved to be somewhat disappointing. The potato crop was 
estimated at 3,630,000 tons, as against 4,209,000 last year on a 
smaller acreage. It was too early to foresee what would bo 
the trend of potato prices, but the farmer might hope that 
prices would rise before foreign imports were attracted to this 
country. The Minister referred briefly to the position of the 
Weighing of Cattle Bill and Land Drainage Bill, both of which 
had been passed, the Small Holdings Bill, the Rural Housing 
Bill, the Merchandise Marks Bill, the Fertilizers and Feeding 
Stuffs Bill, and the Horticultural Produce (Sales on Commission) 
Bill. He did not suggest that there was anything sensational 
in the Parliamentary progr^me, but its cumulative effect 
should be very considerable.^ 

Mr. Guinness said that it was remarkable that the problem 
of marketing had lagged so far behind other agricultural 
problems. For years past the farmer had devoted his attention 
to reducing costs, and science had come to his assistance by 
labour-saving devices, by new varieties of crop, by improved 

♦ Report on the J^arkeHng of Mggs in England <md Wdlea, Economic 
Series No. 10. Report on the Marketing of Poultry in England and Wales^ 
Economic Series No. 11. Obtainable from His Majesty’s Stationery 
Office, Aflastral House, Kingsway, W.C. 2, price 6^1. each net. 
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fertilizers, by control and prevention of pests and diseases. 
But it was only recently that any great effort had been made 
to try to increase receipts by organized selling. In the last few 
weeks the Ministry had added to the orange-covered books of 
the “Economic Series ” Reports on the Marketing of Pigs and on 
the Marketing of Poultry. The National Farmers’ Union had 
published an admirable Repoit on Co-operative Bacon Factories. 
In the Pig Report, it appeared that, although the consumption 
I>er head had steadily increased, the production in this country 
liad remained stationary, tlie shortage being made up by 
importation from overseas. llio Report suggested con¬ 
centration on supplying the British market for fresh pork and 
displacing foreign supplies of mild-cured bacon. Even this 
programme, which dealt with less than half our total imports of 
pig meat, w^ould mean another million pigs every year, 
which was more than the total pig population at the present 
time. Undoubtedly, the encroachments of Danish bacon in 
our markets were largely due to the standard of uniform 
quality in their grades which the Danes were able to maintain. 
The Report, therefore, advised more co-operation between the 
farmer and the curer, and pointed out the shortcomings of our 
present system. 

The Report on Poultry Marketing w^as more cheering, 
because the liritish poultry producer was still in a dominant 
position in our markets. Here, again, the reason foreign produce 
often got a better price was that it was much better packed and 
graded. The foreigner, liow^ever, could arrange to send us 
only his best, whereas this country had to absorb all qualities 
of home produce in its omi markets. Recognition had been 
obtained from the Empin* Marketing Board of the importance 
of research work in marketing being carried out by the 
Ministry. 

With regard to foot-and-mouth disease the position was 
mud) better than this time last year. Three outbreaks only 
had occurred since October 1, ai^ they were all restricted now 
to very small areas. He could not sufficiently impress upon 
agriculturists the importance of the immediate notification of 
foot-and-mouth disease ; in one recent case the lesions were 
twelve days old before the case was reported. Compare the 
figures of outbreaks here with those of neighbouring countries. 
In Denmark in June they had 13,200 outbreaks ; for the last 
three available months Holland had 22,665 outbreaks, 
Belgium 16,840, and France 21,768. It was no imaginary 
danger, therefore, with which the Ministry was dealing when 
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it shut out supplies of foreign fresh meat and mild-cured 
bacon. 

Mr. W. R. Smith asked whether any compensation was given 
in the case where the lesions were twelve days old before 
reporting. The Minister replied that he did not think the case 
had been finally settled yet, but the practice was that where 
an offence was proved before a local court, compensation was 
withheld. Mr. Smith also asked whether figures were available 
as to the outbreak in Sweden, where a very strict policy of 
slaughter existed. The Minister promised to send Mr. Smith 
what information the Ministry had. 

Size and Dressing ot Seed Potatoes.— The Rt. Hon. Sir 
Francis Acland, Bart., as chairman of the Standing Committee 
of the Council, moved the adoption of its Report on this 
subject, which showed that there were, at the beginning of the 
growing season of this year, several complaints by farmers 
that the seed potatoes sent to them from their Scottish dealers 
were not in accordance with the size and dressing stated on the 
invoice. Irregularities of this kind were contraventions of the 
Seeds Regulations made by the Ministry of Agriculture under 
the Seeds Act, 1920, and when reported were dealt with by 
the Department and by the Board of Agriculture for Scotland. 
It was not suggested that complaints of the kind had been 
more numerous this year than in previous seasons, as it was 
reported that the Seeds Regulations were bringing about an 
improvement of the general position, but the (Committee 
recommended that consignments should be thoroughly 
examined on delivery and that where variations between the 
invoice particulars and the consignment did occur information 
should in all cases be sent forthwith to the Ministry of Agri¬ 
culture at 10, Whitehall Place, 8.W., for consideration by it, in 
conjunction with the Board of Agriculture for Scotland, as to 
whether legal proceedings should be taken under the Regula¬ 
tions. Lord Bledisloe, Parliamentary Secretary of the Ministry, 
said that the Ministry was able to endorse what was said in the 
Report. There had been three convictions this year, which 
should serve as a warning. Mr. Patterson asked whether a 
consignee, receiving a sample that he considered defective, 
could get an inspection made by anyone representing the 
Ministry. Lord Bledisloe replied that the consignee must look 
after his own interests. He was afforded full protection under 
the Seeds Act to obtain the assistance of the Ministry if, in 
fact, he got an invoice which did not tally with the goods. 
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Sheep Scab Policy. —Sir Francis Acland presented a Report 
from the Standing Committee which summarized the Ministry’s 
Circular Letter of July 14, outlining its policy. The letter 
indicated— 

that judging from the views expressed by leading agricultural 
organisations a policy of general compulsory dipping throughout 
the country would not be acceptable to sheep-owners in a large 
part of England cmd Wales and the greater part of Scotland. The 
Minister had therefore decided not to proceed fiuther with the 
proposals which had been embodied in the Draft Order on the 
subject (previously circulated), but to postpone them until there 
was a demand on the part of agriculturists as a whole for their 
operation. This being the case, it was intimated that the Depart¬ 
ment would direct its efforts principally to the improvement of 
the existing methods of dealing with outbreaks of Sheep Scab on 
individual premises and in infected areas. An endeavour would 
also be made to limit the extent of the double dipping areas 
to the actual locality of the outbreaks. 

The letter stated further that it had been suggested that the 
Ministry should withdraw the existing powers of local authorities 
HO as to leave the field clear for the operation solely of the 
Ministry’s Orders, The Minister was, however, unwilling to do 
this, though he urged on local authorities the importance of 
considering carefully the effect of each regulation they made upon 
the normal movements of the sheep trade and of avoiding as far as 
jiossible any undue interference with them. Where groups of 
counties are comparatively free from Scab or where the position' 
as regards the disease is similar in adjoining counties, local 
authorities were invited to combine into a single imit with agreed 
Regulations, in identical terms, providing for the treatment of 
shet3p admitted from outside their area, but giving freedom of 
move uont within the boundaries. 

The letter also recommended that in districts where regulations 
already existed requiring double dipping within the preceding 
twenty-eight clays of sheep intended to be moved to a market in 
their district from outside the district, the period should be 
(3xtendod to fifty-six days. Further, it was stated that the Ministry 
did not propose to interfere with the discretion of local authorities 
in requiring periodical dipping of sheep in cases where pre¬ 
cautionary single or double dipping was required, though it desired 
to make it clear that neither single dipping nor double dipping at 
intervals longer than fourteen days was sufficient to eradicate 
Scab. 

The Standing Committee considered that the Council should note 
this position and should urge local authorities to take prompt 
action on the lines recommended so that the disease may be 
restricted in the country as much as possible. 

Mr. J. M. Paine (Bucks) objected to the extension of the 
period of twenty-eight days mentioned above to fifty-six. The 
Minister replied that great inconvenience had b^n caused 
owing to the differing period with regard to allowing movement 
which had been imposed in the country. Many representations 
had been made of the great hardship inflicted on those who 
wished to send sheep from a clean area by the fact that the 
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unnecessarily short period of twenty*eight days only was 
allowed during which the dipping was held to make sheep 
safe. As a matter of fact, twenty-eight days was not safer 
than fifty-six, provided that the sheep were kept isolated 
from undipped sheep during the fifty-six days. On that 
account, after consulting the interests concerned, the Ministr^y 
was now making an Order to substitute fifty-six days through¬ 
out the country for the varying periods which had so far been 
enforced. On the general question, the Minister agreed with 
Sir Francis Acland that it was disappointing that there should 
not be a policy of root-and-branch eradication of the disease, 
but it must be remembered that, of the 15 million sheep in the 
country, only about 100,000 came under the Ministry’s Order 
each year for Sheep Scab. The disease, moreover, was not one 
with very serious results. On the whole, he did not think it 
practical politics to try to force the eradication policy on 
reluctant districts against their will. After further discussion, 
in which Mr. Paine, Mr. W. R. Smith, Mr. Patterson (Staffs), 
and Mr. R. W. Hall (Hereford) joined, the Report was adopted. 

Rural Housing. —Sir Francis Acland, on behalf of the 
Standing Committee, moved the adoption of their Report 
on this subject. The Report was in three parts ; the first drew 
attention to the provisions of the Housing (Rural Workers) 
Bill, which had received its Second Reading in August last, 
and had been committed to a Standing Committee. The Bill 
is designed to promote the provision or improvement of housing 
accommodation for agricultural workers, and others whose 
economic position is substantially the same, by authorizing 
the giving of financial assistance towards the reconstruction 
aiid improvement of houses and other buildings. The local 
authorities defined by the Bill may assist in three ways :— 

(1) By way of grants which may be given :— 

(а) Lni the form of lump sum payments; or 

(б) Jn the foim of periodical payments. 

(2) By way of loans which may be made by instalments as the works 

progress. 

(3) Partly by (1) and partly by (2). 

Assistance can only be given in cases where the estimated 
value of the dwelling, when improved, does not exceed £400, 
and where the estimated cost of the works exceeds £60. 
Grants may not exceed two-thirds of the estimated cost of the 
work or £100 per dwelling. For twenty years after improve¬ 
ment, the dwelling may not be occupied except by any person 
whose income is such that he would not ordinarily pay a rent 
in excess of that paid by agricultural workers, and the owner 
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may not receive a rent for the improved cottage in excess of the 
normal agricultural rent plus 3 per cent, of the amount by which 
the estimated cost of the works exceeds the amount of the 
assistance by way of grant. The Government contribution, 
proposed to be made to local authorities towards their expenses 
incurred in making grants, is an annual payment for twenty 
years, equivalent to half the loan charges on money raised by 
the local authorities for the payment of grants. 

The second part of the Report gave particulars of the Welwyn 
R.D.C. Housing Scheme, under which a reduction of rent is 
made by the Council in respect of the number of children 
maintained by the tenant, and an addition to rent made in 
respect of any lodgers. A normal rent is fixed for each type of 
house, and Is. added per week for each lodger, and 6d. per week 
deducted for each child under sixteen years of age. The 
scheme was stated to be working quite well. Inquiry at the 
Ministry of Health had failed to elicit information of any 
similar schemes in operation in the country, though that might 
be due to the fact that that Ministry would not necessarily be 
informed of their existence. 

The third part of the Report requested the Council to 
reiterate the Standing Committee’s views as to the serious 
shortage of houses for agricultural workers expressed in a 
Reix)rt which was adopted by the Council on March 19, 1925, 
and to emphasize that it was inadvisable that any early 
modification should be made of the present statutory provisions 
under which part of the shortage is being met. 

Sir Francis added that a good deal of work was being done 
by rural district councils, particularly under the last Housing 
Act. All district councils were not, however, equally active, 
and it would be a great misfortune if the Exchequer’s present 
generous help towards housing was stopped before a real 
improvement had been effected in all districts. It really paid 
district councils to tackle housing, for if they could avoid 
having to send one child to a sanatorium for treatment of 
disease contracted through overcrowding they would save the 
expenditure on several houses in a year. They, also, got b^ck 
in rates on new houses a very considerable proportion of the 
amount of the small subsidy which they paid. 

Mr. Guinness said he would convey the recommendations of 
the CJounoil to the Minister of Health. It had never been 
suggested that a sudden end should be made of the housing 
subsidies. As to figures, up till October 1 of this year, 7,768 
houses in rural parishes had been authorized for siibsidieB 
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under the 1924 Act, and 2,283 of them had been completed. No 
figures existed as to houses erected in agricultural parishes 
under the Acts of 1919 and 1923. Taking all rural districts, 
however, since 1919 106,000 houses had been authorized 

under the Acts and 113,000 completed. The Minister of Health 
had said that it was the general policy of the Government to 
bring to an end the subsidies under the Acts of 1922 and 1924 as 
soon as practicable ; but it was recognized that this could only 
be done gradually. No decision had been announced as to what 
reductions were under consideration, but in any case assurance 
had been given that all houses that are completed by October 1 
next year would be eUgiblo for the subsidy. Sir George 
Courthope, M.P. (East Sussex), desired to impress on the Council 
the importance of getting an amendment of the definition of 
“ agricultural parish ” in the Housing Act, 1924. He said that 
the opportunity occurred in connexion with the Bill now before 
Parliament. Mr. W. R. Smith agreed, and added that the figures 
which the Minister had presented were, in some respects, 
misleading. The houses referred to were almost all of the small 
villa type. If the |.)oint raised by Sir George (Courthope would 
make it easier for the authorities to provide for the agricultural 
worker he would support its fullest consideration. Mr. J. 
Beard said that no one should be led by the figures given to 
assume that agricultural labourers lived in the cottages referred 
to. The Report was adopted. 

Agricultural Unemployment Insurance—The Minister ex¬ 
plained that he was asking the Councirs advice on this Report 
at short notice. The Committee making the Report had been 
set up chiefly at the instance of this Council, and since the 
Council were familiar with the question he would like to have 
the benefit of their opinion. He would not be able to state the 
decision of the Govcniment at this stage, as other Depart¬ 
ments—the Treasury and Ministry of Labour—were concerned, 
but he could assure the Council that its opinion would be 
given very great weight by the Government, and he hoped that 
before the Council met again the Government’s decision 
would have been taken. Mr. James Donaldson (Oxford) 
moved : 

That the Majority Report on Agriculture Unemployment Insur¬ 
ance be not acreptoi, as in the opinion of this Council no case had 
been made out for the inclusion of Agriculture in any Unemploy¬ 
ment Insurance Scheme. 

He did not think that the position had materially altered since 
1920, when agriculture had been deliberately left out of the 
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scheme. He would have expected the Committee to con¬ 
centrate first on the question whether there was more or less 
unemployment in agriculture to-day than in 1920. He did not 
see, further, why Scotland should be recommended for exclusion 
from any scheme that was to be obligatory in England. On a 
calculation of 3d. from the employer and the employee and 
3d. from the Government there should be something like 
£900,000 per annum. The scheme stated that only £250,000 
would be required. Where would the rest be going ? Would it 
be treated in the same way as the National Health Insurance 
surpluses were being treated, viz., by confiscation ? Sir 
Douglas Newton, M.P. (Camb.), in seconding the motion, said 
he could not conceive any report upon which it would be more 
difficult for the Government to found legislation than this one. 
He considered that the whole question turned upon the extent 
of unemployment and the right of the casual worker in the 
industry to insurance. The regular worker did not see why he 
should be mulcted for the benefit of casuals drawn largely from 
other industries. Mr. Denton Woodhead said that he was sorry 
the Council was asked to come to a decision to-day. There had 
been a great deal of evidence heard and weighed, and it was 
unfair if the Council were forced to make a hasty decision. 
There might be altogether different circumstances in 1926 to 
those present in 1920. The worker was now in favour of being 
included in some scheme of Unemployment Insurance. Fanners 
were giving the minimum of employment, and if men were to 
be thrown out of work some provision ought to be made for 
them. Circumstances in Scotland were quite different from those 
in England. With regard to the latter country, he was satisfied 
that a case had been made out. Mr. Donaldson had spoken 
on surpluses. The Report recommended a scheme which would 
obviate entirely surpluses which could be taken over by any 
other body. He moved an amendment: 

That the Council of Agriculture approves the Majority Report 
and urges the Minister of Agriculture to introduce a Bill on the 
lines of a special scheme for agricultural workers as early as 
possible. 

Mr. G. E. Hewitt seconded the amendment. In the general 
discussion which followed. Sir George Courthope, M.P., Mr. 
Beard, Capt. Morris (Herts), Mr. Haman Porter, Mr. F. J. K. 
Cross (Berks), Mr. G. G, Rea (Northumberiand), Mr. James 
Hamilton (Lancashire), Mr. T. Lovell, Mr. W. R. Smith, and 
Sir Francis Acland took part. The amendment was then put 
to the meeting andi lost, the original motion being carried. 
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Empire Mj^rkAting Scheme* —Donaldson, on behalf of the 
Standing Committee, moved :— 

That the Council would be glad to be informed of the present 
position of the Empire Marketing Scheme and think it desirable 
that particulars should be published showing the allocation of 
grants under it. 

The motion was duly seconded, and Lord Bledisloc, as repre¬ 
sentative of English and Welsh Agriculture on the Empire 
Marketing Board, said that at every meeting the members 
representing the various parts of the Empire realized to a gi’eater 
extent the unity of their objective and the desirability of 
pursuing it in absolute harmony and unanimity. The Board 
had been in receipt of a vast number of suggestions for booming 
some particular Empire product, but it had decided first of all 
to plan out its sphere of operations. It resolved that its efforts 
should not be confined to the actual marketing of produce, 
whether from Empire or Home Sources, but that it should 
be directed to every stage of production and distribution. It 
was laid down that the marketing of Empire produce included 
the marketing of Home-grown produce : Home-grown first, 
and Dominion and Colonial second. The work of the Board 
resolved itself into two main branches, publicity and research, 
for each of which a Committee had been set up. An illustration 
of the work of the first branch w^as the Imperial Fruit Show. 
An illustration of the second was the provision of financial 
assistance for research into such a problem as the relation 
of the mineral content of pastures to the nutrition of farm 
animals. Another grant would probably be made to the Low 
Temperature Research Station at Cambridge, where invaluable 
experiments were taking place in the preservation of meat, 
eggs, fruit and various other produce. 

In addition, the Marketing Board had made a grant to the 
Ministry of Agriculture for carrying out further investigations 
into the methods of marketing home-grown agricultural 
produce and for instructing home producers in improved 
methods. The grant was one of £40,000 per annum for the next 
five years. The demonstration in modem methods of market- 
ing eggs and poultry to be given at the Birmingham Agricultural 
Show from November 2 to 4 would be the first of its kind 
carried out by the Ministry. Next year it was hoped to carry 
out similar demonstrations at the principal agricultural shows. 

In regard to the publication of information, his Lordship 
said that a full report on the work of the Board would be 
published from time to time and it was not possible to inform 
the Council in advance of such publication. He would promise, 
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however, that every endeavour would be made regularly to 
bring before the Council the aspects of the work of the Board 
as they relate to Home Agriculture. Mr. Donaldson expressed 
himself, on behalf of the Standing Committee, as satisfied with 
the statement which had been made. 

Agricultural Credit. —Sir Francis Acland moved :— 

That tho Council rogre^ts that the Government has not yet 
boon able to formulate a scheme to give effect to its policy for 
providing facilities for Agricultural Credit. In the Coimcirs view, 
it is a matter of considerable importance that a scheme should bo 
published as soon as possible so that it may be discussed and under¬ 
stood by the agricultural community before legislation is 
pro(^eeded with. 

Sir George Courtliope, M.P., seconded. The Minister replied 
that he was just as anxious as the Standing Committee to find 
some solution of the very difficult question of long-term 
Agricultural Credit. There was no possibility of dealing with 
the matter this Session. The industrial and home credit out¬ 
look was veiy uncertain and the moment w^as not a very well- 
chosen one to press the demands for more credit. He was 
giving the matter very anxious thought and he welcomed this 
evidence that the Council still attached importance to finding a 
solution of the problem. Mr. Taylor (Norfolk) supported the 
plea for Agricultural Credit with an instance where it was 
badly needed. He said that a real Agricultural Credit Scheme 
would give security and confidence to a very large section of 
small men in agriculture. The motion was agreed to. 

Sheep Worrying by Dogs.— Capt. E. T. Morris (Herts) 
moved :— 

That this Council calls the attention of the Minister of Agri¬ 
culture to the suffering and damage to sheep in various parts of the 
country, especially those adjacent to urban centres, through 
worrying by dogs. Such worrying results not only in suffering to 
the animals but in financial loss to sheep-owners and injury to the 
country’s food supplies. This Coimcil suggests that legislative 
action is necessaiy to secure that dog-owners keep their dogs 
under proper control. 

He cited a case in which damage had been done to a flock of 
ewes to the extent of £216, the owner being able to recover only 
£60. His own county, Hertfordshire, was becoming in¬ 
creasingly urbanized, and flocks were suffering more severely 
from such worrying. The motion was seconded by Mr. T, 
Quinney (Birmingham) and the matter was then generally 
discussed, Lord Bledisloe, Sir Francis Acland, Sir Merrik 
Burrell (West Sussex), Mr. De Salis (Middlesex), Mr, W. R, 
Smith, Mr. Bruford (Somerset), Mr. 6. E. Hewitt, and Alderman 
Davies (Durham) joining in the discussion. Lord Bledisloe said 
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that, only two years ago, he had lost the greater part of his 
lambs through worr 3 dng by dogs which he was unable to trace. 
There were 1,800,000 dog-owners and the difficulty the Council 
was up against was of extending the present legislation to cover 
the effective control of dogs by day as well as by night. The 
Ministry had exercised its powers so far as it could by approving 
night control Regulations of Local Authorities under Section 2 
of the Dogs Act, 1906. Only London, Hampshire, Northumber¬ 
land and Cardiganshire had not put these regulations into 
operation. Their effect was that all dogs should be kept 
-confined in an enclosure from which it could not escape, be 
properly secured to a kennel by a chain and collar, or be 
accompanied by the owner or other person able effectually to 
prevent it from stra 3 dng. No sufficient case had been made out 
at present for further legislation. 

Sir Francis Acland stressed the point of obtaining some 
publicity in the Press and Mr. W. R. Smith asked that the Home 
Office should be requested to circularize the various police 
forces requesting them to give closer attention to this matter. 
Lord Bledisloe promised that both suggestions would be 
followed. The motion was then, by leave of the Council, 
withdrawn. 

Humane Slaughtering of Animals. —^Mr. R. G. Patterson 
(Staffs) moved:— 

That in view of the unquestionable suffering inflicted upon 
animals killed for human food, ©specially at the hands of in¬ 
experienced slaughtermen, this Coimcil urges the Ministry of 
' Health to do everything in its power to promote more humano 
methods of slaughter. 

He did not think that there was any intentional cruelty in 
the slaughterhouse, but he held strongly that very serious and 
unnecessary suffering was inflicted upon animals by in¬ 
experienced slaughtermen. He said that objections were raised 
. to the use of the humane killer on the ground that it was not 
always certain in its action, because an animal might move its 
head just as the gun was being fired ; but that objection applied 
with even greater force to the poleaxe. On the other hand, a 
wholesale butcher with considerable experience of the use of 
the humane killer on a large scale had told him that he had never 
known it to cause undue injury and suffering to an animal 
whiqh was being slaughtered. As to the Jewish point of view, 
;not 4ihe slightest attention need be paid to it one way or the 
. because animals ought to be slaughtered as painlessly 

possible. JEIe might be told, of course, that local authorities 
. power to impose the yse of the humane killer in 
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their areae ; but local authorities were often influenced by local 
considerations in excising or not exercising their powers. In 
any event, public attention ought to be directed as much as 
possible to this matter, and the Ministry should encourage the 
use hiunane methods of slaughter to the greatest possible 
extent, and should hold inquiries, if necessary, into 
possibility of improving the implements in use for the purpose. 
Mr. F. J. K. Cross seconded the motion, which was put to the 
Council and agreed. 

Report from Agiicaltnial Advisory Cknnmittee. —^The Report, 
No. 16, of the Proceedings of the Agricultural Advisory Com¬ 
mittee for England and Wales, which follows, was laid before 
the Council. 


AGRICULTURAL ADVISORY COMMITTEE 
FOR ENGLAND AND WALES 

Report (No. 15) to the Councils of Agriculture for England 
and Wales on the Proceedings of the Agricultmal Advisory 
Committee. Three meetings of the Agricultural Advisory 
Committee for England and Wales have been held since the 
date of the last Report to the Councils, viz., on May 19, 
June 23, and July 28, the Minister or the Parliamentary 
Secretary being in the chair on each occasion. 

(1) Milk and Dairies Order.—This was dealt with at the 
meeting on May 19, when the Committee received the Report 
of the Sub-Committee, consisting of Lord Clinton (chairman), 
Mr. Strutt, Mr. Dallas, Mr. Donaldson, and Sir George 
Courthope. The Report suggested a number of amendments 
to the Draft Order which the Sub-Committee considered to 
be necessary in the interests of agriculturists. The Advisory 
Committee agreed to recommend them to the Ministries of 
Agriculture and Health for adoption, subject to certain 
amendments of its own. At the meeting on Jime 23, the chair¬ 
man reported the amendments which had been made by the 
Ministry of Health as a result of the representations of Hie 
Agricultural Advisory Committee. He thanked the Committee 
for the help which had been given. 

(2) Foot*4md-Moiifh Disease.—At each ci the last two 
meetings the Committee was informed of the then exiating 
poaiticm in regard to this disease. At the mee ting of Jime 28 it 
was reported that the agitation which had fdlowed the maJaaigo 
On fresh meat from the Continent had beoonm lees promnaieed. 
Tbe snggestkm was made that goods other than Imfr 
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which might bring in the disease—^for example, vegetables and 
their packings—^might also be excluded. The Minister informed 
the Committee that the situation in regard to these and other 
imported materials would be carefully watched, but that he 
would not be justified in prohibiting the importation of any 
articles on suspicions alone. In the case of the exclusion of 
fresh meat carcasses, there was definite proof that disease had 
been introduced by their means. At the meeting on July 28 
the Chief Veterinary Officer, Mr. Jackson, informed the Com¬ 
mittee that a new kind of notice was being used to prevent 
the spread of disease from freshly infected premises. This 
notice, signed by the farmer and posted on his premises, made 
it a penal offence for any unauthorized person to enter them. It 
was reported that special pi^ecautions had to be taken in regard 
to animals showi at the Royal Show, owing to an outbreak 
which had occurred in Staffordshire. It did not appear that 
any spread of disease took place as a result of the Royal Show. 

(8) Empire Marketing Scheme.— The Committee at the 
meeting on June 23 considered the Ministry’s proposals for 
developing home marketing under this scheme. The main 
object of the proposals was to assist in carrying out the con¬ 
structive suggestions which were being made in the series of 
“ Economic Reports ” of the Ministry. They were also intended 
to assist the continuance of the present investigation and 
research into existing marketing methods, and generally to 
help their improvement by means of publicity, propaganda, 
experiment and demonstration. 

(4) Agricultiiral Education and Research. —^At the meeting 
on July 28 the Committee considered a memorandum which 
had been circulated by the Ministry on the finance of 
agricultural education, research and live-stock improvement 
during the five years ending 1931. The matter was discussed 
and agreed, subject to the further consideration of certain 
views which had been expressed by members in the course of 
the debate. 

(5) Report of the Proceedings of Other (kmimittees.—A 

Report of Proceedings of the various Advisory and Depart¬ 
mental Committees of the Ministry for the five months ending 
June 11, 1926, was presented at the seicond meeting named 
above. The great loss which the Department and Agriculture 
had sustained through the deaths of Sir Stewart Stockman and 
Sir William Leishman was made the subject of a special 
resoiutiim of the Committee, expressing their deep regret and 
tiidr sympathy with the fasces of these eminent scientists. 
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AGRICULTURAL RETURNS OF ENGLAND 
AND WALES, 1926 

Ptoduce ol Crops. —Preliminary statement showing the 
estimated total produce and yield per acre of the com and 
hay crops in England and Wales in 1926, with comparisons 
for 1925, and the average yield per acre of the ten years 1916-25. 

Note. —^Apart from wheat, com crops have yielded as well 
over the country as a whole as was expected immediately 
before harvest, and yields per acre of barley and oats are well 
above average. In many districts, more especially in eastern 
counties, wheat threshings gave results much below the good 
yields anticipated, but over the whole of England and Wales 
the yield per acre is not very much below average. There was 
favourable weather during the greater part of the harvest and 
most of the com was secured in dry condition. The grain is 
usually of good quality. 

The yield per acre of Wheat is estimated at 16*7 cwt., or 
i cwt. less than the average of the ten years 1916-25, and 
nearly IJ cwt. lower than last year. Yields are relatively 
poorest in the eastern counties, where the crops average only^ 
15| cwt. per acre, or If cwt. below the ten years’ average for 
those counties. The estimated total production is 1,326,000 
tons, or 34,000 tons less than last year, the reduced yield per 
acre more than counterbalancing the increase of nearly 100,000 
acres under this crop. Barley yielded 16*2 cwt. per acre, or 
If cwt. above average, and practically 1 cwt. more than last 
year. The yield per acre of barley this year is higher than in any 
year since 1909. Every division of the country has over 
average crops. As a result, however, of the much reduced area 
the total production of 927,000 tons is 83,000 tons smaller than 
in 1925. The estimated total production of Oats is 1,497,000 
tons, or 118,000 tons more than last year, although the area 
was slightly reduced. The yield per acre of 16*1 cwt. is over 
2f cwt. above average and has only once been exceeded during 
the forty years for which official estimates are available. 
Yields more than 2 cwt. per acre above average were obtained 
in every division except South Wales, and this division secured 
a crop If cwt. above its ten years’ average. MrxBD Corn 
gave a crop of 15f cwt. per acre and the total production of 
88,000 tons is about 6,000 tons less than last year as a result of 
the reduced area. On the whole Beans have yielded better 
than was anticipated, but some counties on the eastern side of 
the country obtained very poor yields. The yield per acre 
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Hay from clover, sainfoin, and grasses under rotation. t Hay from permanent grass. 
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over the whole country is estimated at 16*8 cwt., or very slightly 
above average, and the total production at 159,000 tons, or 
exactly the same as last year, in spite of the large increase in 
area. The yield per acre of Peas is estimated at 14-7 cwt., or 
practically the same as last year, but the acreage was much 
smaller and the total production of 53,000 tons shows a 
reduction of 11,000 tons. 

The yields per acre and total production of corn are given in 
the table both in terms of weight and of measure. When 
further information is received as to the natural weight of this 
year’s crops the figures may require revision. 

Over most of the country the bulk of the hay was secured in 
good condition before the spell of showery weather which set in 
about the middle of July. The yield per acre of Seeds Hay is 
estimated at 29-8 cw^., which is exactly the same as last year 
and Ij cwt. above average. Most counties had average or 
over average crops, very good yields being obtained in the 
eastern counties. The estimated total production of 2,353,000 
tons is 209,000 tons less than in 1925. The total production of 
Meadow Hay is, however, estimated at 4,776,000 tons, or 
238,000 tons more than last year, the yield per acre of 21*9 cwt. 
being f cwt. heavier than in 1925 and a similar amount above 
average. Meadow hay crops were lighter than usual in the 
extreme north-western counties of England and in several 
Welsh counties. The total production of both kinds of hay is 
estimated at 7,129,000 tons, or 29,000 tons more than in 1925. 

The estimate of the hop crop is given below. The estimates 
of the potato and root crops will be issued later. 

Produce of Hops.—Preliminary statement showing the 
estimated total production of hops in the years 1926 and 
1925, with the acreage and estimated average yield per statute 
acre in each county of England in which hops were grown ; 
and the average yield per acre of the ten years 1916-25. 

Note. —Over the total area of hops in England the yield 
per acre this year is estimated at 13 cwt. This is J cwt. less than 
last year, but is 1| cwt. above the average of the ten years 
1916-25. Well over average crops were picked in each county, 
but in the Weald of Kent the yields were relatively poor as 
compared with other districts, and hardly reached the ten years’ 
mean for that area. East Kent obtained a crop 2^ cwt. per acre 
above average and in Mid Kent the yield was 1J cwt. above the 
decennial mean, the yield in the whole of Kent being rather 
over 13J cwt. per acre, or 1 cwt. above average. In Hampshire 
a yield of nearly 14 cwt. per acre was obtained, or 3 cwt. above 
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the ten years* mean, while Sussex with about 13^ cwt. per acre 
had a crop about 2^ cwt. above average. The western counties 
picked crops of Ilf cwt: per acre in Hereford and nearly 
10| cwt. in Worcester, the former being cwt. and the latter 

1 cwt. above the ten years’ averages. Kent had a crop nearly 

2 cwt. per acre smaller than in 1925, but in every other county 
3 rields were heavier than last year. 

The total production is estimated at 332,000 cwt., or 
23,000 cwt. less than last year, but 64,000 cwt. above the 
average production of the ten years 1916-25. Kent produced 
213,000 cwt., or 64 per cent, of the total, against 252,000 cwt., 
or 71 per cent, of the total, in 1925. 


LICENSING OF STALLIONS UNDER THE 
HORSE BREEDING ACT, 1918. 

The complete figures now available for the licensing year 
ended October 31, 1926, show that the decline in the number 
of shallions licensed in England and Wales under the Horse 
Breeding Act, 1918, has continued, but that the rate of 
decrease is somewhat lower than in preceding years. The 
total number of licences issued for the service season of 1926 
was 1,608, as compared with 1,849 in 1925, and 3,816 in 1921. 
It is noteworthy that the percentage of decrease on the 
previous year’s figures is not so large in the case of Shire 
and other heavy stallions as amongst the breeds of light 
horses and ponies. 


Service Season 

1921 

1922 

1923 

1924 

1926 

1926 

Shires .. 

2,463 

2,174 

1,634 

1,196 

963 

829 

Other heavy horses .. 

636 

591 

486 

424 

350 

324 

Light horses (including 

717 

714 

641 

691 

646 

465 

po ies) 

Totals 







3,816 

3,479 

2,761 

2,210 

1,849 

1,608 


In 58 cases applications for licences were refused by 
the Ministry. An appeal against the refusal of a licence was 
lodged under paragraph 12 of the Regulations in six cases, 
and three of the appeals were successful. 

It is satisfactory to note that the number of cases of in¬ 
fringement of the Act reported to the Ministry is very few. 
During last season only three unlicensed stallions were reported 
on the road. Proceedings were taken by the police in two cases 
and one conviction obtained. There were, in addition, seven 
Ucensad stallions reported as travelling unaccompanied by 
licences. 




Bkb£ 1 >s, Pomr A3sj> Cob 



Total applicationa .. 861 125| 144 46 22 113 
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TABLE n 




Number of 
Refusals. 


DlSXAStt 

Brxeu 

Number o 
Stallions 
Licensed. 

|| 
" o 

Roaring 

Whistling 

Sidebone 

Ringbone 

Cataract 

Shivering 

il 

1 

Ftwr 

Physique 

Pkdtohkk 

Shire 

797 

32 

4-0 

0 

11 

0 

3 

3 

2 

1 

— 

— 

Suffolk 

139 

6 

3-6 

1 

2 

1 

— 


1 

— 

— 

— 

Percheron 

41 

4 

9-8 

— 

— 

2 

1 

-- 

__ 

♦1 

— 


Clydesdale 

117 

3 

20 

2 

— 

~ 

— 

— 

— 

— 

1 

— 

Thoro’bred 

136 


2-9 

— 

2 

— 

-- 

1 


1 


— 

Hackney 

95 

to 

5*3 

1 

1 

~ 

— 

— 

— 

tl 

1 

1 

W«lsh Cob ! 

62 

2 

3*8 

— 

- 

2 


-- 

— 

— 

— 

— 

Noh- 1 

Pbdighee 
P ony and Cob 

25 1 

1 

1 

1 4 0 

1_j 

U , 

— 

— 


• 


1 


— 

I 

' 

i 50 

; 

i " ! 

1 

110 

10 

i 

4 

4 

3 

5 

2 

1 


* Also affected with sidebone. 

t Incliisive in each case of one stallion refused on previous year’s examination, 
j Also affected with whistling. 


Stallion owners in possession of licences for the year ended 
October 31, 1926, are reminded that these licences expired on 
that date and should have been returned to the Ministry. 
Applications for renewals, as well as for new licences, should 
be made as early as possible on forms which may be obtained 
from the Secretary, Ministry of Agriculture and Fisheries, 
10 Whitehall Place, London, S.W. 1. 


HINTS ON THE MARKETING OF EGGS 

The following is a reproduction of Marketing Leaflet No. 3, 
recently issued by the Ministry :— 

EGOS SHOULD BE MARKETED FRESH 

Ocdtect at Least Once a Day. —^Eggs deteriorate rapidly 
under broody hens or in summer heat; frost may crack the 
shell. 

Stem Eggs for Matk^ in a Clean, Cool, Dry away tram 

Odorous Material. —^Eggs have a porous shell; tkey are quicMy 
tainted if stored near paraffin, cheese, oranges and other gtroag- 
smdling goods. The ideal temperature for an egg store is 
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from 40® to 50® Fahr. Dampness causes mould growths in the 

Karket WeeUy : More Frequently if PoenUe.— Eggs may 
pass through many hands before reaching the consumer; 
get them to market at the earliest possible moment. 

Never Hold Eggs; Treat Tour Market Fairly— To hold eggs 
for higher prices and then sell them as fresh, or to mix preserved 
eggs with new laid, is not playing the game. 

Always Candle Eggs from Stolen Nests.” —Eggs from 
“ stolen nests ” are probably stale and may be rotten. Similarly, 
infertile eggs removed from the incubator are not new laid; 
addled eggs are imfit for human consumption. The sale of 
eggs unfit for food is an offence under the Public Health Acts. 

Yon are Better Placed for Supplying New Laid Eggs ilian the 
Foreigner : Don’t Fritter this Advantage Away. 

EGOS SHOULD BE MABEETED CLEAN 

Keep Nests Clean and Dry. —^Presh, dry, short straw is the 
best nesting material; hay is often strong in scent and holds 
the damp. Never use mouldy hay. Damp stains eggs. 

Clean Hen Eggs with Damp Cloth. —Avoid washing hen eggs ; 
this destroys the bloom and impairs keeping qualities. 

Wash Dock Eggs. —Duck eggs, if dirty, should be washed 
clean immediately after collection; a “ rub over ” is not 
sufficient. 

Keep Stained E^gS at Home. —Stained eggs never look 
“ new laid ” and spoil the appearance of a consignment. 

Dirt is a Poor Trade Mark and a Bad Advertisement. 

EGOS SHOULD BE WELL PRESENTED 

Malm Consignments Uniform. —Grade your eggs as far as 
possible. (See Ministry of Agriculture’s Marketing Leaflet No. 1.) 
Mis-shapen, double-yolked and undersized specimens should 
be used at home. Never “ top ” a consignment. 

Don’t IWi* Dndc and Hen Eggs. —This spoils the market for 
both. Many buyers of hen eggs do not want duck eggs. Better 
prices can often be obtained for duck eggs when sold apart. 
Breakages are more frequent in mixed consignments. 

Use Suitahte Packages and Dry, Clean Packing Material.— 
Display your eggs in a basket, case, or other container that 
shows them to advantage. Stained or damaged fillers and 
flats spoil appearance and add to breakage risks. Odourless 
wood wool is better for packing than straw, and usually dryer. 

Brcmd non-returnable packages wit’\ your own mark and the 
grade of the contents. 

A Good i^veazanoe Attracts Bayers. 
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HINTS ON THE MARKETING OF FOWLS 

The following is a reproduction of Marketing Leaflet No. 4 
recently issued by the Ministry :— 

Market Your Birds at the Bight Stage. —^Market chickens while 
they are chickens ; don’t keep them until the cockerels have 
grown combs and spurs and the pullets have started to lay. 
Surplus birds of light breeds, such as Leghorns, are best sold 
as petits poussins or “ asparagus ” chickens. 

Study Market Demand. —For example, the best trade for— 
Petits poussins is in March and April. 

Asparagus chickens is from April to June. 

Spring chickens is from April to July. 

Send only Well-Conditioned Birds. —^Thin birds are not wanted 
on the market. Unfinished birds carry an undue proportion 
of bone and offal to flesh and are of inferior quality. 

Sell by Weight and Quality. —^This is fairer to all concerned 
than sale by the head and gives a better indication of market 
values. 

IF YOU MABKET DBESSED FOWLS— 

Fast them before Killing .—^The fasting period should be from 
twelve to twenty-four hours; fasting empties the crop and 
intestines and retards subsequent decomposition. 

Kill by Dislocating the Neck —except for cold-storage pur¬ 
poses, when sticking is preferred. When dislocating the neck, 
make a clean and ample break to allow the blood to drain into 
the neck from the carcass. When killing by sticking, pierce 
the brain immediately the artery is severed. 

Bough Pluck. —^This should be done as soon as the bird is 
killed. Feathers come out better while the carcass is hot, and 
there is less risk of tearing the skin. Leave the feathers on the 
head and half-way down the neck. 

Sort the Feathers. —^While plucking, sort the feathers into : 
white body feathers ; coloured body feathers ; quills. White 
feathers are worth at least twice as much as coloured feathers. 

Stub Thoroughly. —^Keep the stubs (pin feathers) away from 
other feathers. 

Singe. —^Methylated spirit gives a clean flame and does not 
discolour the skin. The flame from a gas ring is equally suitable. 

Clean. —Clean the beak and vent. This not only helps ap¬ 
pearance, but improves keeping qualities. Scrub the legs clean. 

Shape and CooL— Shape in accordance with the require¬ 
ments of your market, while allowing the carcass to cool as 
rapidly as possible. 
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Grade. —Grade your consignments ,as far as practicable, 
according to size, quality and colour of flesh. (See Ministry of 
Agriculture’s Marketing Leaflet No. 2.) 

Pack. —^Pack systematically and use attractive and, if 
possible, non-returnable packages. 

Brand. —^Brand non-returnable packages on the outside with 
your own mark and with the class, grade, number and net 
weight of the contents. 

The Better the Care, the Better the Product, the Better the 
Demand. 

♦ Hi ♦ 4:. 

DECEMBER ON THE FARM 

J. R. Bond, M.B.E., M.Sc., N.D.A. (Hons.), 
Agricultural Organizer for Derbyshire, 

Seasonal Operations.— There are few field operations of which 
it cannot be said that they are better performed in some 
month other than December ; but inasmuch as it is not always 
possible to complete all autumn operations by the end of 
November, there is generally some ploughing and sowing to be 
done in the closing month of the year. As a time for sowing 
some farmers omit December altogether, preferring to wait 
until January for an opportunity to complete the drilling of 
their area of winter oats and wheat. Good crops, however, do 
sometimes follow sowings that have been made just before 
Christmas, although as a rule germination does not take place 
for several weeks after the seed has been put into the ground. 
Indeed, when the soil temperature is below 40° F., as it is 
during the middle of winter in a normal season, the seed 
merely lies dormant. 

Fortunately weeds can make little or no growth at cold 
winter temperatures, and, if disturbed when unable quickly 
to regain hold of the soil, their vitality is thereby reduced. 
Light land farmers in the eastern counties make use of this 
principle in completing the eradication of weeds of the couch 
and twitch class, keeping the weeds on the surface and stirring 
them when opportunity permits. On stronger soils in humid 
districts this method is inapplicable, and in these circumstances 
more reliance may be placed on double ploughing, or at least 
the use of a good skim coulter on a plough fitted to turn a 
deep furrow. 

Repeated ploughing during the winter is sometimes advocated 
as a means of reducing the ravages of wireworms. So far as is 
known the only manner in which ploughing can affect this 
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pest in winter is by exposing it to birds; and if that is the 
main object in view, then the best method of ploughing is to 
lay a furrow towards each ridge in turn, rather than the 
customary method of gathering and casting and completing 
each land before setting another ridge. Wireworms, however, 
are often blamed for losses that are more rightly attributable 
to other pests, such as wheat bulb fly, frit fly, and cutworms, 
which do not, like wireworms, persist in the same field for 
two or three years. Wireworms are also blamed for loss of 
plant in young com when the real cause may be soil acidity. 
This, however, is most likely to be the case in com following 
broken-up sour pasture. Some of the troubles encountered in 
obtaining a plant of mangolds or in preventing the plant from 
being taken may, however, be reduced—according to the 
advice of advisory entomologists—by the application of 10 cwt. 
per acre of kainit at this time of the year. The method is well 
worth trying, for this material is not expensive, and, apart 
from the insecticidal effect, potash is a valuable manurial 
constituent for mangolds. In fact, on soils where mangolds 
are grown continuously the quantity of potash removed from 
the soil may greatly exceed that returned in the dung and 
artificials, until potash shortage becomes a factor limiting the 
growth of the crop. 

The ploughing of seeds layers for spring com generally 
begins about the end of December, and here there are three 
different methods of procedure. Some farmers prefer first to 
skim the turf off, work it about to break up the sward, and 
re-plough at a normal depth some time later. Probably such 
benefits as may be derived from the additional work here 
mentioned may be attributed to the exposure of insect ova 
and larvae to birds. Ploughing in the narrow set-up seam is 
still favoured in some districts where broadcasting is practised. 
For oats this may be advantageous as a help in the prevention 
of frit fly attack, for the crop can be got in a little earlier than 
is possible where the land is ploughed flat with the digger 
with a view to drilling. 

Other land operations in December are such as water¬ 
furrowing, draining, hedge-brushing and pleaching, and road- 
mending. Apart from live-stock work about the buildings 
also, there is frequently plenty of opportunity for filling up 
time that, owing to weather and soil conditions, cannot well 
be spent on the land. Overhauling implements and mMhin^y 
ig too frequently left until they are actually required for wcdk. 
During frosty weatiier (if any) yard manure should be cartel 
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out on to the ploughed stubbies that are intended for roots 
and other fallow crops in 1927. The old practice of making 
a midden of the manure for application in the drills in spring 
is still too common: the proper place for manure is on or in 
the soil. 

Idve Stock. —In districts where ewes lamb early, thought 
has now to be given to the preparation of the lambing pens, 
and special care taken of the ewes. A moderate allowance of 
dry food is considered to be the greatest preventive of troubles 
with sheep, and of ewes in particular ; but ewes must not be 
subjected to the idea of being fattened up before parturition. 
In later lambing flocks that are running on grass, a load of 
roots per hundred ewes per day and a rack of hay may be all 
the additional food required at present. 

Store cattle running out on grass which still has a little 
pulling are usually left to look after themselves till about the 
end of this month, after which they need either housing or 
long fodder, and for this purpose straw has a value greater 
than it possesses for the production of milk or fat. 

Bee! Production. —December being the month for exhibitions 
of fat cattle, problems of beef production will now be widely 
discussed in farming circles. Feeders are fond of saying that 
winter-fed cattle leave little or no profit, but are good company 
and make good manure. Indeed, there is a saying in the 
eastern counties that two good turnip years will ruin a farmer, 
the allusion being to the number of stores necessarily fed when 
yields of roots and straw are abundant. On the other hand, 
there is the obvious fact that good and progressive farmers 
continue to practise cattle feeding, and that in some districts, 
such as the north-east of Scotland, cattle fattened on roots 
and straw form the principal source of farm income. 

If the food consumed by a fattening steer be calculated at 
the standard prices of feeding stuffs, the bill is apt to exceed 
the increase in carcass value produced by the ration. Typically, 
an 8 cwt. brdlock, fed to gain 2 lb. live weight per day for 
16 weeks, requires a daily ration equivalent to 60 lb. roots, 
14 lb* straw, and an average allowance of 7 lb. of concen¬ 
trates. The cost of the food for the 112 days’ fattening is as 


follows:— 

£ s. d. 

Boots, 60 lb. X 112 days » 3 tons at 16s. 2 8 0 

Straw, 14 lb. x 112 days 14 cwt. at 2s. 18 0 

Cotioentrates, 7 lb. x 112 days « 7 cwt. at 11s. 3 17 0 


TpM . .. £7 13 0 
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From the above gross cost of food may be deducted the 
manurial values, viz,^ 3 tons of roots at Ss., 14 cwt. straw at 
7s. per ton, and 7 cwt. of cake and meal at, say, £2 per ton, 
total £l 8s. Od. This leaves the net cost of food at £6 58. Od. 
If the steer cost £18 (45s. per cwt.) he must, when fat and 
weighing 10 cwt., realise at least £24 5s. Od. (48s. 6d. per cwt., 
or 10s. 7d. per stone) to pay for his food only. Very frequently, 
however, the above-mentioned allowance of concentrates is 
greatly exceeded without corresponding increase in rate of 
fattening ; in this case—^if the roots and straw are charged for 
at the standard prices (the price at which nutriment can be 
bought in the form of meals)—^the cattle account shows a 
considerable loss. 

Although fattening cattle cannot as a rule be made to show 
a profit on the home-grown foods they consume, and the 
labour, etc., they absorb, the difficulty is to find an alternative. 
Com cannot be grown without straw, and arable land requires 
the organic matter which the indigestible residues of straw 
contain. The straw can be returned to the land without having 
been first offered to cattle ; but the manurial value of straw 
is only about one-sixth of its standard food value, so that if' 
possible the latter must be realized. Roots are not indispen¬ 
sable, but where not available less straw may be fed: even 
where silage is substituted a greater proportion of the straw 
grown must be used merely as litter. This difference—^the 
realization of the nutritive value of straw when fed with roots 
—^is generally not taken into account when considering the 
question of substituting the root crop. 

Baby Beef. —Since 1921 visitors to the Smithfield Show have 
been familiar with baby beef cattle, which until then were 
largely regarded as an American fancy. The possibility of 
making a profit on the production of this class of meat, however, 
has been demonstrated in experiments carried out by the 
Ministry of Agriculture for Northern Ireland and by the 
Herts. Institute of Agriculture. This branch of animal 
husbandry, unfortunately, does not appear to be likely to 
solve the arable farmer’s problem of making a profit on his 
winter fattening operations, unless he is willing to become b 
rearer as well as a feeder of cattle. Even then it has not been 
shown that baby beef cattle can be used for the consumption 
of lairge quantities of rough fodder and to trample dbwn siniiw 
in a covered fold yard. Some who have tried[ fatteniBjg^' 
young stores under such conditions have found them 
enbiect to foot troubles. Baby beef produoticsi aeems M be 
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more applicable to dairy farmers who are seeking alternatives 
to increased milk production, or as a way of reducing their 
scale of milk producing operations. 

In the issue of this Journal for December, 1925, Mr. Hunter- 
Smith described the Herts, experiments. Briefly, seven Dairy- 
Shorthom cross steers attained an average live weight of 
cwt. at the age of 16 months. They had been kept 
indoors all the time, but had received only 25 gallons of new 
and 55 gallons of separated milk during rearing. The “ cake ” 
allowance did not exceed 8 lb. and the total cost of food per 
head was estimated at about £25. 

In the Irish experiments, of which there were a number in 
the years 1922-24, the calves were similarly pail-reared, but 
ran out of doors from spring till the end of October. To this 
date they had made a moderately good daily gain of IJ lb., 
so that they weighed 3 cwt. in October. After being taken 
indoors they received a ration of turnips and hay and an 
allowance of equal parts of oats and linseed cake, beginning 
at 3 lb. and increasing to 6 lb. per head per day. On this they 
made an average daily gain of 2 lb., so that their live weight 
on May 26 was 7 cwt. The cattle were then 13J months old, 
and when sold by auction made £23 10s. Od. per head. A 
similar lot of cattle, that had received the same rearing, but 
only turnips and hay during the winter, made £13 lOs. Od. 
per head. The baby beef lot had consumed additional oats 
and linseed cake costing £4 11s. lOd., so that the return on 
this extra food was £5 Ss. 2d. 


NOTES ON MANURES FOR DECEMBER 

H. V. Garner, M.A., 

Rothamsted Experimental Station, 

Waste Limes* —If lime products have to be purchased from a 
distance it frequently happens that good quick lime is the 
cheapest form on account of the relatively low transport cost. 
In many districts, however, there are available waste limes 
which may be well worth the attention of farmers in the 
immediate neighbourhood. These substances are wastes and 
residues from manufacturing processes and usually consist of 
chalk (in some cases with a certain amount of slaked lime) and 
a considerable amount of water. According to the water 
content they may be slimes, pastes, or comparatively dry 
solids. As a rule the wetter grades are worth little more than 
cartage, but if means have been adopted to get rid of a large 

3i 
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part of the water a charge is made to cover this cost and their 
transport radius becomes wider. The usefulness of some of 
these products as sources of chalk for the land has been 
established. Of these may be mentioned :— 

(1) Waste Lime from Sugar Beet Factories, —^This contains 
roughly 36 per cent, of chalk, 8 per cent, of organic matter and 
45 per cent, of water, but the composition, and particularly 
the water content, varies considerably. If exposed to the air it 
loses water and weathers down and can then be applied to the 
land. As beet will not thrive in an acid soil this source of 
chalk is worth the attention of farmers in the neighbourhood 
of a factory, 

(2) Waste Lime from Paper Works, —^Large quantities of 
quick lime are used in paper works, and the residues appear 
as wet chalk. In five samples of this material taken from the 
dump heaps Prof. Hendrick* found that the content of chalk 
ranged from 37 to 52 per c6nt., and water content from 38 to 
50 per cent. When allowed to crumble down and used at such 
a rate as to provide the customary dressing of carbonate of 
lime it proved very suitable for farm purposes. 

(3) Lime Mud from Alkali Works, —A product of this type 
was investigated by Prof. Gilchrist,who found that it 
powdered on drying and was quite useful as a source of chalk. 
It contained from 60 to 70 per cent, of carbonate. 

Dressings of the moist waste chalks will be fairly heavy in 
order to provide enough carbonate per acre. Four tons of a 
50 per cent, grade would be a normal application. Standing in 
heaps allows some of the water to get away, and if the broad¬ 
cast dressing is exposed to frost on the land this helps to break 
it down. A distinction should be drawn between waste limes 
as mentioned and similar by-products which have been dried 
and obtained in a fine sowable condition and of higher grade 
(75 per cent, or more of carbonate of lime). These materials 
fall into the same class as ground limestone and can usually be 
valued on the basis of their analysis. 

Certain waste limes contain impurities which are injurious to 
crops. Gas lime, now seldom available, and the carbide residues 
from acetylene gas manufacture are cases in point. A period of 
exposure either in the heap or on the land will serve to get rid 
of the poisonous substances, so that winter application on land 
which is not to be cropped till spring would be advisable in 
using such materials. 

♦ Trane, Highland and AgHc, Soc, ofScotUmd, 1914, 
t Armetrong College BuU,^ No. 12. 
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Ashes as Kanure. — Although as much organic matter as 
possible should be returned to the soil, it is not practicable to 
do this in the case of such materials as weed seeds from 
threshing, hedge trimmings, runners of perennial weeds, and 
sometimes the stalks of kales and cabbage. These are usually 
burnt; their organic matter and nitrogen are lost in the process, 
and an ash remains which contains their mineral constituents. 
Small-holders and gardeners generally recognize the value of 
plant ash and take steps to preserve it from loss. On the farm, 
however, its collection would often not be worth the labour 
involved, though there are cases when its manurial value can 
be realized with little extra expense. The composition of the 
ash varies considerably according to the nature of the original 
material, but the most prominent fertilizing constituent is 
potash. The ash of hedge trimmings, threshing waste and wood 
contains about 11 per cent, of potash ; valued on this basis it 
should be worth about 33s. per ton, but in view of the fact that 
it is less easy to handle than a potash salt this valuation is rather 
too high. Most of the potash is present as carbonate, and is very 
soluble in water; hence if plant material is burnt in large heaps 
an attempt should be made to protect the ash from rain if it 
cannot bo applied at once. The fluffy nature of bonfire ashes 
makes them rather unpleasant to distribute, and this difficulty 
can be got over by mixing the ash with superphosphate. 
When small fires are made in the field it is desirable to spread 
the ashes without delay or over-manured patches will result. 
Once spread the valuable constituents of the ash are safe, as 
they are retained in the soil. 

It is noteworthy that coal ashes have a much poorer analysis 
than wood or vegetable ashes, and as a rule contain less than 
1 per cent, of potash. Experiments at Rothamsted have shown 
that their fertilizing value is negligible. 

Organic Manures. —^Much of the nitrogen applied in winter 
is given as organic manures, for owing to their comparatively 
slow decomposition there is little risk of loss of nitrate during 
the winter months, especially on retentive soils and where a 
crop is occupying the land. Organic manures have certain 
characteristics in common. They are chiefly regarded as sources 
of nitrogen, although some, such as fish meal and meat meal, 
contain considerable amounts of phosphate as well. Their 
content of potash is negligible. Their action is rather slow, 
for the nitrogen must pass through a series of putrifica- 
tion and nitrification changes, and the phosphate is insoluble 

3t2 
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in water. In the case of the more bulky types, of which heavy 
dressings are given, a certain mellowness of soil results from 
their application. There is, perhaps, less chance of injury to the 
crop arising from their unskilful use than in the case of tiie 
chemical fertilizers, although seedlings may suffer if they are in 
contact with the more active forms when the first rapid 
fermentation is in progress. Their action is gentle, steady and 
prolonged rather than forcing, and is supposed to result in 
even growth and high quality. In many cases residual effects 
are obtained, the amount depending on the rate of application 
and being greatest with the slower-acting types. Their active 
nitrogen is generally valued rather higher than the same 
element in the mineral form, and the composition of organic 
manures is more variable than that of the ordinary artificial 
fertilizers. Wherever possible an analysis should be obtained 
before purchasing, and it should be borne in mind that on low- 
grade products the transport charges will raise the cost per 
fertilizing unit quite appreciably. 

Organic fertilizers fall into two broad classes. (1) The first 
comprises commodities which have an extended market and 
whose content of nutrients is usually stated. Fish meals, 
meat meals, dried blood, guanos, and rape cakes are cases in 
point. Moreover, the raw organic materials may be put through 
manufacturing processes to improve their physical condition 
and solubility; and additions of potash salts may be made, 
thus producing mixed fertilizers with a proportion of soluble 
constituents. (2) The other section contains wastes and 
residues which may be available locally, such as feathers, 
rabbit flick, and so forth, the condition and state of purity of 
which may be very variable. 

The activity of the nitrogen in certain organic manures, 
such as dried blood and rape cake, is almost equal to that of 
sulphate of ammonia ; fish meal and meat meal are also fairly 
active, but the majority of organic manures and practically 
all the waste materials are rather resistant. They should be 
applied well before the crop which they are intended to benefit, 
and may be used with advantage as winter dressings. On 
account of their soil-improving qualities and steady lasting 
action organic, manures are much used for hops, fruit, and 
market-garden work, and in view of the value of these crops the 
slight extra cost of some of the high-grade organic fertilizers is 
no great drawback. For farm purposes, however, the en- 
deavour is to provide the necessary organic matter 0s dung or 
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crop residues, and if this is done the need for plant food can 
be met by the proper use of mineral fertilizers, whose effects 
under these conditions are generally more rapid, while they are 
quite as effective as the same amount of plant food supplied in 
the organic form. 


PRICES OF ARTIFICIAL MANURES 

Note. —Unless otherwise stated, prices are lor not less than 2-ton lots f.o.r. in towns named 
and are net cash for prompt delivery. 


Average price per ton during week 
ending November 10 



Bristol 

Hull 

L’pool 

London 

Cost per 
unit at 
London 


£ 

8. 

£ 

8. 

£ 

8. 

£ 

8. 

8. 

d. 

Nitrate of soda (N. 16}%) 

. 

. 

12 

m 

12 

15 

12 

15 

16 

5 

Sulphate of ammonia— 











Neutral (N. 20*6%) .. 

11 

16* 

11 

ElQ 

11 

16* 

11 

16* 

11 

5 

Calcium cyanamide (N. 10%) .. 

9 

8* 

9 

8* 

n 

8* 

9 

8* 

9 

11 

Kainit (Pot. 14%) 

3 

2 

2 

16 

2 

17 

2 

16 

4 

0 

Potash salts (Pot. 30%) .. 

4 

17 




, 

4 

10 

3 

0 

„ (Pot. 20%).. 

3 

12 

3 

0 

3 

9 

3 

8 

3 

2 

Muriate of potash (Pot. 60-63}%) 

9 

10 

8 

2 

8 

13 

9 

7 

3 

6 

Sulphate „ (Pot. 48-611%) 

11 

10 


6 

■£] 

16 

11 

6 

mi 

5 

Basic slag (T.P. 34%) .. 




, 

3 

8§ 


, 

HI 


„ (T.P. 3 O 0 / 0 ) .. 



3 

21 

3 

3| 

3 

6$ 

n 

2 

.. (T.P.28%) .. 



2 115 





,, 


„ (T.P.26%) .. 



2 

n 


, 


, 

,. 


„ (T.P. 240 / 0 ) .. 



2 

2§ 

2 

3§ 

2 


2 

1 

Ground rock phosphate (T.P.68%) 

21011 





2.121 

0 

11 

Superphosphate (S.P. 36%) 

3 

6 


« 

3 

9 

3 

6 

1 

10 

„ (S.P. 330 / 0 ) .. 


. 


, 

3 

6 



• • 


„ (S.P. 3 OO/ 0 ) 

3 

0 

2 

12 

3 

2 

2 

18 

1 

11 

B(me meal (N. 3}%, T.P. 46%).. 

8 

10 

8 

6 

8 

10 

8 

0 



Steauied bone flour (N. } %, 











T.P. 60-66%) 

6 


6 lot 

6 

16 

6 

10 



Burnt lump lime .. 

2 

0 

1 

12a 

2 

06 

2 

Ic 

,, 


Ground lime 

2 

7 

2 

la 

2 

96 

1 

15c 



Ground limestone. 





1 

106 



• • 


Ground chalk 


• 

1 

9 



1 

5c 

• 



Abhreviations: Nitrogen; 8.F.>«Soluble Phosphate; T.P.*«Total Phosphate; 

Pot.-»Pota8h. 

* Ddiveted in 4-ton lots at puroha8er*8 nearest railway station. 

t OeUvexed (within a limited area) at purchaser's nearest railway station. 

I Hun prices inidude delivery to any station in Yorkshire, Liverpool to any station 
in Lancashire. London prices are for 4-ton lots delivered in the home countlrs. 

^ Fkmess S0% throw standard screen of 10,000 holes to the squarelnoh. Price at London 
is tor 4-ton lots f.o.r. at Northern London Stations, and at C.W.R. and S.E. London Stations 
the cost to parofaasers is 66s. per ton. For the finer grade <80% through standard screen of 
14,400 hoks to the square inch) the price at London is zs. 6d. per ton more than for the 


AuXie 

Xiivemol area. 

4-tQn lots to London. 
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MONTHLY NOTES ON FEEDING STUFFS 

E. T. Halnan, M.A., 

School of Agricvlture, Cambridge. 

The Feeding Value of Treated Sawdust.—Since the discovery 
that sawdust, treated with acids by appropriate means, yields 
a certain proportion of fermentable sugars, attempts have been 
made to prepare in this way a product suitable for animal 
feeding. An investigation of a product of this nature has been 
carried out at Massachusetts Agricultural Experiment Station, 
and the results have been published in Dairy Science.'^ The 
method of treatment of the product investigated consisted in 
treating sawdust by heat at 120 lb. pressure with dilute 
sulphuric acid, this being followed by neutralization with lime 
and partial evaporation. The resultant product consisted of 
a dark brown powdery meal, possessing a sweet odour and 
woody flavour. The investigation of this product was directed 
towards determining its composition, palatability, digestibility, 
and feeding value for milk production. The samples received 
for analysis were derived from either Douglas Fir sawdust or 
Eastern White Pine, and the moisture present varied from 
4*06 to 7*50 per cent. On a dry-matter basis, the average 
analyses were as follows :— 

Ether N.-free 

Protein extract Fibre extract Ash 

Douglas fir .. .. 0-29 1*68 46*26 49*34 2*66 

Eastern white pine ., 0*48 3*47 47*46 46*61 3*09 

The product is therefore largely carbohydrate in character, 
there being present a considerable amount of sugar. The 
ether extract consisted largely of resinous materials, and the 
ash was largely composed of calcium sulphate. The palatability 
tests showed that all the cows refused the product when fed 
alone, but that up to 5 Ib. could be fed without ill effects if 
mixed with the grain ration. The digestibility tests were 
carried out with sheep, there being 18 digestion trials in 
all. These showed that approximately one-third to two-fifths 
of the total dry matter was digested, and approximately 
two-thirds of the nitrogen-free extract. The digestibility of 
the crude fibre was extremely variable, ranging from nil to 
18 per cent. On a net energy basis it was estimated that 
Eastern white pine sawdust treated by this method was equal 
in value to one-half its weight of average meadow hay, whereas 
the Douglas fir product was valueless. 

♦ “ The Composition, Digestibility, and Feeding Value of Hydrolyzed 
Sawdust”: J. G. Archibald, Jour, of Dairy SdenGe^ vol. ix, p. 267., 
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The value for milk production was estimated by an 11 
weeks’ feeding trial carried out with six mature milking cows, 
maize starch being used for comparison. Owing to the small 
number of cows used, no definite conclusions were arrived at, 
but the results indicated that some benefit was derived from 
the sawdust. From an economic standpoint the conclusion 
was reached that the use of this product, under the present 
conditions of supply and cost of carbohydrate concentrates, 
was uneconomic, but the suggestion is put forward that under 
conditions of economic distress resulting in a shortage of 
feeding stuffs this product might b§ of use in partial replace¬ 
ment of cereal grains and starchy by-products. The general 
conclusions arrived at in this investigation agree with findings 
obtained by the writer of this article and Prof. H. A. D. 
Neville in an investigation carried out by them on a product 
of similar nature some 13 years ago. 

The Effect of Fat in the Ration on the Fat-percentage of 

Milk.* —^Much work has been carried out by various investi¬ 
gators to ascertain to what extent the composition of milk 
can be influenced by feeding, but the results obtained have 
been of such a conflicting character that our knowledge of the 
subject cannot be said to have been materially advanced. 
The contribution to our knowledge afforded by the publication 
of this investigation is therefore very welcome to dairy farmers. 
The primary object of the investigation undertaken by Nevens, 
AHeman, and Peck was to study the effect of rations, high in 
oil content, upon the composition of the milk, and particularly 
on the butteriat content. Rations low in oil content and high 
in oil content were fed in alternate periods. Four series of 
trials were carried out in all, and as the result of these experi¬ 
ments the following conclusions were arrived at:— 

(1) The percentage fat content of milk can be materially 
increased by the feeding of rations high in oil, compared 
with rations low in oil but furnishing an equal amount 
of digestible nutrients. 

(2) The increase can be induced by feeding ground earth- 
nuts or linseed, or oils derived from these seeds. 

(3) The increase is attributed to the oil itself and not to a 
so-called specific effect of the feeding stuff. 

♦ W. B. Nevens, M. B. Alleman, and L. T. P^: Jov/r, of Dairy 
iSfcience, vo). ix, p. 307. 
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Price 






Price 

rial 

food 


per 

PriCa 

Pra^ 

DsflcmmoK 

Price per or. 

per 

value 

value 

Starch 

unit 

per lb. 

tein 




ton 

per 

per 

equiv. 

starch 

starefa 

equiv. 





ton 

ton 

per 

eqmv. 

equiv. 



a. d. 

lb. 

£ s. 

£ B. 

£ s. 

1001b. 

s. d. 

d. 

% 

Wheat, Britiah. 



’ 

1'2 18 

0 14 

12 4 

72 

3 6 

1<83 

9-6 

Barley, British malting 

— 

— 

12 10 

0 a 

a 19 

71 

3 4 

1-78 

6-2 

„ „ feeding 

— 

— 

9 0 

0 a 

8 9 

71 

2 6 

1-29 

6*2 

,t Canadian No. 4 Western 

34 0 

400 

9 lot 

0 a 

8 19 

71 

2 6 

L34 

6*2 

„ Persian 

33 0 


9 6 

0 a 

8 14 

71 

2 6 

1 29 

6-2 

„ Russian 

36 0 


9 17 

0 a 

9 6 

71 

2 7 

1.38 

6.2 

Oats, English, white .. 

— 

_ 

9 7 

0 12 

8 16 

60 

2 a 

166 

7-6 

„ „ black and grey 

— 

— 

9 0 

0 12 

8 8 

60 

2 10 

L62 

7*6 

„ Scotch White 

— 

— 

10 0 

0 12 

9 8 

60 

3 2 

1*70 

T-6 

„ Irish Black 

— 

— 

8 10 

0 12 

7 18 

60 

2 8 

L43 

7-6 

„ Canadian No. 2 Western 

32 0 

320 

11 10 

0 12 

10 18 

60 

3 8 

L96 

7-6 

„ „ No. 3 „ .. 

31 Q 


11 2 

0 12 

10 10 

60 

8 6 

1-87 

7*6 

» „ feed 

29 3 


10 6 

0 12 

9 13 

60 

3 3 

1.74 

7-6 

„ American.. 

22 0 

a.. 

7 1311 

0 12 

7 1 

60 

2 4 

1-26 

7-6 

„ Arsentine 
„ Chilian 

28 9 
28 9 


10 2 
10 2 

0 12 

0 12 

9 10 

9 10 

60 

60 

3 2 

3 2 

1*70 

1*70 

7*6 

7*6 

Maize, Argentine 

36 0 

480 

8 3 

0 a 

7 12 

81 

1 11 

103 

6*8 

Beans, English winter.. 

— 

— 

9 10 

1 8 

8 2 

66 

2 6 

1-29 

20 

Peas, „ blue .. 

— 

_ 

17 0* 

1 5 

16 16 

69 

4 7 

2'46 

18 

„ „ maple.. 

— 

— 

14 10 

1 6 

13 6 

69 

3 10 

205 

18 

„ Japanese 

— 

— 

28 9t 

1 5 

27 4 

69 

7 11 

4*24 

18 

Dari, Bombay. 

— 

— 

12 6 

0 13 

11 12 

74 

3 2 

1-70 

7-2 

Rye, homegrown 

Millers' offals^' 

— 

— 

8 0 

0 14 

7 6 

72 

2 0 

1*07 

9*1 

Bran, British. 

— 

— 

7 0 

1 4 

6 16 

42 

2 9 

1*47 

10 

„ broad. 

— 

_ 

8 0 

1 4 

6 16 

42 

3 3 

1-74 

10 

Middlings, fine, imported 
„ coarse, British .. 

— 

— 

0 15 

0 19 

8 16 

69 

2 7 

138 

12 

— 

— 

8 17 

0 19 

7 18 

68 . 

2 9 

1*47 

a 

Pollards, imported .. 

— 

— 

7 2 

1 4 

5 18 

60 

2 6 

107 

11 

Meal, barley. 

— 

— 

11 0 

0 11 

10 9 

71 

2 11 

1*66 

, 8-2 

„ maize 

— 

— 

9 10 

0 11 

8 19 

81 

2 8 

1*20 

6*8 

„ „ germ 

— 

— 

9 7 

0 17 

8 10 

86 

2 0 

107 

10 

„ „ gluten feed 

— 

— 

8 12 

1 3 

7 9 

76 

2 0 

107 

19 

„ locust bean 

— 

— 

8 0 

0 9 

7 a 

71 

2 1 

M2 

3-6 

M bean . 

— 

— 

12 10 

1 8 

a 2 

66 

8 4 

1-78 

20 

..fish . 

— 

— 

19 10 

3 16 

15 16 

63 

6 11 

817 

48 

Maize, cooked fiaked .. 
Linseed,. 

— 

— 

11 0 

0 11 

10 9 

86 

2 6 

1*34 

8*6 

„ oake, English, 12% oil 

— 

— 

12 10 

1 13 

10 17 

74 

2 a 

1-66 

26 

.10% „ 

— 

— 

12 6 

1 13 

10 12 

74 

2 10 

1-62 

26 

.. ., ,. 9% .. 

— 

— 

11 16 

1 13 

10 2 

74 

2 9 

1-47 

26 

Soyabean,, 6% „ 

— 

— 

a 16* 

2 7 

9 8 

69 

2 9 

1-47 

36 

Cottonseed oake,£ngUsh,6|%„ 

— 

— 

7 2 

1 8 

5 14 

42 

2 9 

1-47 

17 

„ „ Egyptian,fi|% „ 

— 

— 

6 12 

1 8 

6 4 

42 

2 6 

1*34 

17 

Deoortioated cottonseed meal, 










7% oil 

— 

— 

9 16 

2 7 

7 8 

74 

2 0 

107 

35 

Coconut oake, 6% oil.. 

— 

_ 

8 16 

1 7 

7 8 

79 

1 10 

0-98 

16 

Ground nut cdce, 6% oil 
Decorticated ground nut cidce, 

— 

— 

7 6 

1 12 

5 13 

67 

2 0 

1*07 

27 

7% oil 

— 

— 

11 16* 

2 8 

9 7 

73 

2 7 

1*38 

41 

Palm kernel oake, 6% oil 

— 

— 

7 6 

1 0 

6 6 

76 

1 8 

0-89 

17 

M f. .. meal, 6% oil 

— 

— 

7 16 

1 0 

6 16 

76 

1 10 

0-98 

17 

„ „ meal, 2% oil .. 

— 

— 

fi 10 

1 1 

6 9 

71 

1 6 

0*80 

17 

Feeding treacle. 

— 

— 

6 Ot 

0 9 

6 11 

61 

2 2 

M6 

2-7 

Brewers* grains. Dried ale 

.... 

— 

7 0 

1 1 

6 19 

49 

2 5 

1*29 

13 

•* t. .. porter .. 

— 

— 

6 10 

1 1 

6 9 

49 

2 3 

1-20 

13 

t. ,, Wet ale .. 

— 

... 

0 16 

0 8 

0 8 

16 

0 6 

0-27 

4-8 

». •» .» porter .. 


... 

0 12 

0 8 

0 4 

16 

0 3 

<hl4 

4*8 

Maltouhns . 

— 

— 

7 Of 

1 10 

6 10 

48 

2 7 

1*88 

16 


• At Hull. t At Liyerpool. At Brlitol. 
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Ficm VahiM.—^The prices in respect of the feeding staffs 
used as bases of comparison for the purposes of this month’s 

calculations, are as foUows Protein Per ton 

equivaleat equivalent 
Per cent. Per cent. £ s. 

Barley . 71 6-2 9 10 

Maize . 81 6*8 8 3 

Decorticated ground out cake .. .. •• 73 41*0 11 15 

9 , cotton cake ..71 34*0 10 0 

(Add lOfl. per ton, in each case, for carriage.) 

The cost per unit starch equivalent works out at 2-31 
shillings, and per unit protein equivalent, 1*62 shillings. 

The table is issued as a guide to farmers respecting the 
feeding value of their crops in relation to current market 
prices. (The “food values” which it is recommended in the 
Report of the Committee on Rationing Dairy Cows should be 
applied by Agricultural Organizers and other advisers in connec¬ 
tion with advisory schemes on the rationing of dairy cows, are 
given in the November, 1926, issue of the Ministry's JoxjBKAii.) 

Fabm Values. 


Chops 

Starch 

equivalent 

Protoin 

equivalent 

i'ood vaiue 
per ton, on 
farm 


Per cent. 

Per cent. 

£ s. 

Wlieat 

72 

9-6 

9 2 

Oats 

00 

7-6 

7 11 

Barley 

71 

6*2 

8 14 

Potatoes .. 

18 

0*6 

2 2 

Swedes 

7 

0*7 

0 17 

Mangolds .. 

7 

0*4 

0 17 

Beans 

66 

200 

9 6 

Good meadow hay 

31 

4*6 

3 19 

Good oat straw .. 

17 

0'9 

2 1 

Good clover hay .. 

32 

7*0 

4 5 

Vetch and oat silage 

13 

1-6 

1 12 

Barley straw 

19 

0*7 

2 5 

Wheat straw 

11 

0*1 

1 5 

Bean straw . 

19 

1-7 

2 6 
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MISCELLANEOUS NOTES 

The general level of the prices of agricultural produce 
during October was 48 per cent, above pre-war, or practically 
the same asjin each of the months June 

The Agricultural to August, but seven points lower than 
IndeE Number in September. The rise in the general 
index number for September was, how¬ 
ever, exceptional, owing to the contract price for milk being 
much above the usual summer level. 

In the following table are shown the percentage increases 
as compared with pre-war prices each month since January, 
1921 ■ 


Percentage Increase compared with the 
average of the corresponding month in 
1911-13 


Month 


1921 

1922 

1923 

1924 

1925 

1926 

January 


180 

71 

67 

60 

71 

68 

February 


164 

76 

63 

61 

69 

63 

March .. 


146 

73 

69 

67 

66 

49 

April 


145 

66 

64 

63 

69 

62 

May 


116 

69 

64 

67 

67 

50 

June .. 


106 

64 

49 

66 

63 

48 

July .. 


103 

67 

60 

63 

49 

48 

August 


122 

68 

62 

67 

64 

49 

September 


., 113 

59 

62 

61 

56 

56 

October 


82 

61 

60 

66 

53 

48 

November 


74 

63 

61 

66 

64 

— 

December 


71 

61 

66 

66 

64 

— 


Live Stock 

Live stock generally sold at slightly lower rates than in 
the previous month. Fat cattle showed a reduction of Is. 4d. 
per live cwt., and the index figure was reduced by 4 points 
to 35 per cent, above pre-war. Fat sheep at lid. per lb. 
estimated dressed carcass weight showed no change in price 
on the month, and the index figure remained unaltered at 
52 per cent, above the base years, a figure which has remained 
constant for the past three months. Little change has been 
noticeable in the prices of fat pigs, porkers averaging 13s. 9d. 
per stone of 14 lb., or the same as in September, while baconers 
declined by 4d. per stone to 12s. 6d. The index figure in the 
latter case declined by 5 points to 74 per cent, above pre-war 
as compared with 70 per cent, a year ago, but prices of porkers 
at 81 per cent, above pre-war show a rise of 10 points on the 
year. 

Bairy cattle further advanced in price on the month, the 
average rise being about 8s. per head, but as this increase 
was relatively less than in October of the base years, the 
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index- number shows a slight reduction on the figure for 
September. The percentage increase of 38 for October shows a 
considerable decrease on the percentages of 48 and 62 ruling 
in the corresponding months of 1926 and 1924 respectively. 
Store cattle and store sheep became cheaper ; the index figure 
for store cattle was 3 points lower at 26 per cent, above pre¬ 
war and that for store sheep 16 points lower at 47 per cent. 
The sharp fall in the index figure for store sheep was due 
rather more to the increase in price in October, 1911-13, 
than to the fall in price in October. Store pigs were about 
2s. per head cheaper than in September, but as this decline 
corresponded with the decrease in October in the^ base years 
the index figure was unchanged on the month at 142 per cent, 
above pre-war. 

Grain 

Prices of wheat declined during September and advanced 
during October, but the monthly average showed an advance 
of only Id. per cwt. to 11s. 4d. ; the index figure, however, 
rose by 3 points to 53 per cent, above pre-war as there was a 
slight decrease in price in the corresponding months of the 
base years. Barley sold at 5d. and oats at 4d. per cwt. less than 
in September and as in each case an increase of 2d. per cwt. 
was shown in the same period of the base years the index 
figures show comparatively large reductions, from 50 to 42 
per cent, in the case of barley and from 25 to 17 per cent, 
for oats above pre-war. Barley averaged 12s. Id. and oats 
8s. Id. per cwt. 

Dairy and Poultry Produce 

The contract price of milk in October averaged Is. 4d. 
per gallon as compared with Is. 3d. in September, but as this 
increase of Id. was much less than the increase which occurred 
in the base years 1911-13 the index number shows a sharp 
reduction from the September figure of 100 per cent, to 60 
per cent, above pre-war, or the same as in each of the months 
May to August. The percentage increase in the corresponding 
month of 1925 was 74 per cent, and for 1924 was 81 per cent. 
Butter at an average quotation of Is. OJd. per lb. was only 
slightly dearer than in September but with a greater increase 
in the base period the index number has fallen 4 points. 
Cheese, however, showed no change in price, but as in the 
base years a rise of 2s. 6d. was shown the index figure is lower 
at 30 per cent, above 1911-13 as compared with 34 per cent, 
in September. The seasonal rise in egg prices continued 
during October and as the increase was relatively greater than 
in the base years, the index figure moved up 16 points to 
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68 per cent, above 1911-13. A year ago the percentage increase 
above pre-war was 90 per cent, and eggs then averaged 2s. 7|d. 
per dozen as compared with 2s. 4d. during October this year. 

Other Commodities 

Of all the commodities taken into account in the agricultmal 
index, potatoes have shown the greatest price movement 
during October, the average of the wholesale prices having 
advanced from £5 3s. 6d. per ton in September to £6 10s. m 
October. At the end of the month prices were about 20s. per 
ton above the monthly average. The rise in price caused the 
index figure to advance by 41 points to 81 per cent, above 
pre-war. Hay prices scarcely varied from those quoted in 
September, but as there was a slight increase in the base 
years the index figure shows a decline of 3 points. Apples and 
pears were both slightly dearer in October, whilst vegetable 
prices showed considerable variation. Brussels sprouts, cauli¬ 
flowers, and cabbage were dearer, and celery and onions 
cheaper than in September. Vegetable prices generally were 
only 27 per cent, above pre-war, carrots and cauliflowers being 
relatively the dearest at 54 and 47 per cent, respectively, while 
cabbage were cheaper by 8 per cent, than in October, 1911-13. 

Index numbers of different commodities during recent 
months and in October, 1924 and 1925, are shown below :— 

Percentage Increase as compared with the Average 
Prices ruling in the corresponding months of 
1911-13 


Commodity 


LXfZf} 


Oct. 

Oct. 

July 

Aug. 

Sept. 

Oct. 

Wheat 


69 

40 

73 

69 

50 

53 

Barley 


103 

44 

17 

52 

50 

42 

Oats 


47 

33 

33 

33 

25 

17 

Fat cattle 


48 

48 

40 

43 

89 

35 

Fat sheep 


93 

62 

59 

52 

62 

52 

Bacon pigs 


37 

70 

83 

79 

79 

74 

Pork pigs .. 


41 

71 

84 

83 

81 

81 

Dairy cows 


62 

48 

38 

37 

89 

88 

Store cattle 


41 

32 

33 

33 

28 

25 

Store sheep 


112 

69 

82 

63 

63 

47 

Store pigs 


29 

88 

139 

139 

142 

142 

Eggs 


89 

90 

33 

49 

52 

68 

Poultry .. 


67 

48 

52 

55 

46 

48 

Milk 


81 

74 

60 

60 

100 

60 

Butter 

• • • • 

73 

71 

66 

56 

66 

62 

Caieeee 

» • • « 

89 

77 

78 

48 

84 


Potatoes . • 

• • • • 

154 

53 

21 

11 

40 

81 

Hay 



1 

a 

11 

9 

6 

Wool 


112 

46 

23 

24 

31 

32 


* Decrease. 
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Nttmbbb and declared value of animals, living, for breeding, 
exported from Great Britain and Northern Ireland in the 
three months ended September, 1926, 
Ebq^ort of compared with the corresponding 
Bteedincr Stock period in 1925. (From returns supplied 
_by H.M. Customs and Excise^)_ 


Country to which 
exported 


July to September, 
1926 

July to September, 
1926 


Number 

Declared 

\alue 

Number 

Declared 

value 

Cattle 

Argentina 


55 

£ 

7,737 

96 

£ 

18,162 

Brazil 


72 

4,838 

12 

1,982 

Costa Rica 


7 

165 

0 

0 

France .. 


0 

0 

20 

349 

Germany.. 


0 

0 

23 

794 

Spain 


12 

1,030 

0 

0 

Uruguay 


9 

1,020 

1 

260 

Falkland Islands 


7 

314 

1 

52 

Irish Free State 


1,087 

14,556 

1,194 

14,424 

Kenya Colony .. 


7 

594 

0 

0 

Union of South Africa 


0 

0 

17 

2,867 

Other countries .. 


5 

654 

10 

673 

Total of Cattle 


1,261 

30,908 

1,373 

39,453 

Sheep and Lambs 






Argentina 


157 

3,883 

197 

4,678 

Chile ' 


7 

203 

3 

235 

Netherlands 


3 

75 

4 

64 

Russia 


0 

0 

205 

3,454 

Spain 


21 

405 

0 

0 

Uruguay 


70 

2,664 

13 

195 

Falkland Islands 


0 

0 

20 

730 

Irish Free State 


357 

1,085 

1,543 

4,426 

Other countries . . 


7 

119 

16 

497 

Total of Shc€^p and Lambs 

622 

8,434 

2,001 

14,279 

Swine 

Argentina 


9 

140 

0 

0 

Brazil 

,. 

1 

7 

6 

242 

Latvia 

,, 

1 

32 

9 

66 

Poland .. 


4 

230 

0 

0 

Rtjssia 


0 

0 

31 

1,088 

Spain 


17 

425 

0 

0 

Channel Islands 


6 

40 

0 

0 

Irii^ Free State 


232 

1,356 

209 

802 

Union of South Africa 


0 

0 

21 

515 

Other countries .. 


22 

597 

17 

612 

Total of Swine 


292 

2,827 

293 

3,325 
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The main object of this scheme is to provide facilities 
whereby cottagers, allotment holders, and others engaged in 
poultry keeping on a small scale may 
The Egg and Chick obtain stock of good productive capacity 
Distribution Scheme from approved breeders in their district. 

The following figures show the distribution 
during the past tw'o seasons :— 

Year Stations Kggs Chicks Duck eggs Ducklings 

1925 .. 363 9,371 doz. 4,778 doz. 160 doz. 119 doz. 

1926 .. 324 11,480 „ 6,831 „ 72 „ 46 „ 

Thirty-nine counties adopted the scheme in 1926, eleven of 
which established none but trap-nested stations, as compared 
with only five last year. It is estimated that 70 per cent, of 
the total stock distributed came from trap-nested birds. All 
the above figures relate to England and Wales. Of a total of 
240 stations established in English counties, 175 were for 
trap-nested stock only. 

The scheme will again come into operation in most counties 
next January, the only important alteration for the forth¬ 
coming season being the exclusion from the scheme of non- 
trap-nosted stock, with the exception of breeding pens of table 
breeds specially approved for the purpose of improving the 
table qualities of the poultry in a district. In view of the 
almost universal use of the trap-nest by breeders, little 
difficulty is anticipated in obtaining the requisite quota of 
station-holders possessing a sufficient number of stock birds 
with authentic trap-nest records. More detailed information 
with regard to the operation of the scheme in 1927 is given in 
a memorandum obtainable on application to the Secretary of 
the Ministry, 10 Whitehall Place, London, S.W. 1. 


At the Dairy Show held at the Royal Agricultural HaU, 
Islington, from October 19 to 22, the challenge certificate and 
cup for the best goat were won by Ch. 

A Record Milch Didgemere Dream Q**, which was first 
Goat by inspection as well as in her recorded 

class. The Ministry’s Recorder was 
present when this animal was milked on the evening of June 30 
and the morning of July 1, the yield, viz., 19 lb. 14 oz., or 
1*94 gallons, constituting a record for a 24-hours’ test. Didge¬ 
mere Dream weighed 202 lb. on October 16, and has yielded 
4,236 lb. 4 oz., i.e., 413*3 gallons of milk, or nearly 21 
times her weight, during the recorded year to October 1. 
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Farm Workers* Minimum Wages. —Meetings of the Agncultural 
Wages Board were held on October 25 and November 15 at 7 Whitehall 
Place, London, S.W. 1, the Chairman, Lord Kenyon, presiding. 

The Board considered notifications from Agricultural Wages Com¬ 
mittees of resolutions fixing minimum and overtime rates of wages and 
proceeded to make the following Orders carrying out their decisions- 

Buckinghamshire, —An Order to come into operation on November 1 
continuing the existing minimum and overtime rates of wages for 
male workers and minimum rates of wages for female workers 
until further notice. The minimum rates are in the case of male 
• workers of twenty-one years of ago and over 31s. jjor week of 
50 hours in summer and 48 liours in winter, with overtime at 9d. 
per hour on weekdays and lid. per hour on Sundays, and in the 
caee of female workers of eighteen years of age and over 6d. per 
hour for all time worked. 

Cambridgeshire a'tid Isle of Ely.- An Older to come in.to operation 
on November 1 continuing the minimum and overtime rates of 
wages at present in force for male and female workers during 
the winter period until December 31, 1926. The minimum rates 
are in the case of male workers of twenty-one years of age and 
over employed wholly or mainly as horsemen, cowmen, or 
shepherds 37s. per week for the hours necessary for the performance 
of the customary duties of woikers so employed, and in the case 
of other male workers 30s. per week of 48 hours, with overtime 
at 9d. per horn* on weekdays and lid. per hour on Sundays. In 
the case of female workers of eighteen years of age and over the 
minimum rate is 5Jd. per hour, with overtime at 7d. per hour. 

Cheshire, —^An Order to come into operation on November 1 
continuing the existing minimum and overtime rates of wages 
for male workers and minimum rates of wages for female workers 
until October 31, 1927. The rates are in the case of male workers 
of twenty-one years of age and over 35s. per week of 54 hours, 
with overtime at 9d. per hour, and in the case of female workers 
of eighteen years of age and over 6d. per hour for all time woiked, 
with the proviso that in the case of female workers engaged for 
milking the sum pa 3 '^able for each m al, that is, each occasion 
on which the worker visits her place of employment for the 
purpose of milking, shall bo not less than 6d. 

Essex. —^An Order to come into operation on November 1 continuing 
the existing minimum and overtime rates of wages for male 
workers and minimum rates of wages for female workers until 
April 30, 1927. The minimmn rates are in the case of male workers 
of twenty-one years of age and over 30s. per week of 50 hours 
in summer and 48 hours in winter, with overtime at 9d. per hour, 
and in the cose of female workers of twenty-one years of age and 
over 6d. per hour for all time worked. 

WanvieJeshire, —^An Order to come into operation on October 31 
continuing the existing minimum and overtime rates of wages 
for male and female workers until October 29, 1927. The minimum 
rates are in the case of male workers of twenty-one years of age 
and over 30s. per week of 50 hours in summer and 48 hours in 
winter, with overtime at 9d. per hour on weekdays and lid. per 
hour on Sundays, and in the case of female workers of eighteen 
years of age and over 6d, per hour, with overtime at 6d. per 
hour on weekdays axid 7Jd. per hour on Sundays. 

Yorkshire^ North Biding ,—An Order to come into operation on 
November 1 varying the minimum and overtime rates of wages 
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at present in force for male and female workers. The rates are 
in the case of male workers of twenty-one years of age and over 
33 b. week of 48 hours in winter and 52} hours in summer, 
with payment for employment in excess of those hours in attendance 
on stock at 4d. per hour in the case of workers boarded and lodged 
by their employer and 8d. per hour m the case of workers not 
so boarded and lodged, with overtime at lOd. per hour on we^days 
and Is. per hour on Simdays. In the case of female workers of 
dghteen years of age and over the minimum rate is 6d. per hour 
for 44 hours, with overtime at 9d. per hour. The rates are to 
continue in force until further notice. 

Yorkshire, West Riding ,—^An Order fixing minimum and overtime 
rates of wages for male and female workers to come into operation 
on November 24 (when the existing rates are due to expire) and 
to continue in force for twelve months. The minimum rates in 
the case of male workers living m and hired by the year o half- 
year range from £85 16s. per annum for foremen to £54 12s. per 
annum for farm lads, lliese sums, which include the value of 
board and lodging, are in respect of a week of 48 hours in winter 
and 52} hours in summer, with, in addition, 12 hours per week 
on weekdays and 3 houns on Sundays to cover work in connexion 
with the care of and attention to stock. In the case of waggoners 
and other horsemen, beastmen, and shepherds of twenty-one 
years of apje and over, not living in, the minimum rates for the same 
number of hours are 42s. x>er week. For other male workers of 
twent 3 '’-one years of age and over the minimum rate is 36s. per 
week of 48 hours in winter and 52} hours in summer. The rates 
in respect of overtime are in the case of male workers of eighteen 
years of age and over lid. per hour on weekdays and Is. Id. • 
per hour on Sundays. In the case of female workers the minimum 
rate for workers of eighteen years of ago and over is 6d. per hour 
for a week of 44 hours, with overtime at 7}d. per hour. 

Carmarthenshire ,—An Order to come into operation on November 15 
continuing the existing minimiun and overtime rates of wages for 
male and female workers until November 14, 1927. The minimum 
rates are in the case of male workers of twenty-one years of age 
and over 31s. for a even-day week of 64 hours, with overtime 
at 8}d. per hour, and in the case of female workers of eighteen 
years of age and over 5d. per hour, with overtime at 6d. per hour. 

Copies of the Orders in full may be obtained on application to the 
Secretary of the Agricultmal Wages Board. 

♦ 


Foot-and-Moiltll Disease. —Six outbreaks of foot-and-mouth disease 
have been confirmed since the issue of the November number of the 
Journal —all in hitherto “ clean ” areas. A new centre of disease was 
found at Harmondswoith, Middlesex, on November 4, and a further 
case of disease was confimiod in that area at Slough, Bucks, on 
November 13—these two outbreaks having a common origin. 

New centres of disease were also discovered at Smarcto, Kent, on 
November 11; and at Lydd, Kent, and Battle, Ejist Sussex, on 
November 15. So far as can be traced there is no connection between 
the laJt three-mentioned cases. A fresh centre was, in addition, 
discovered at Wacton, near Norwich on November 23. 

The above outbreaks bring the total for the year to 196, involving 
29 counties and the slaughter of 5,499 cattle, 11,579 i^eep, 2,431 pigs, 
and 7 goats. 
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NOTES FOR THE MONTH 

In consultation with the Ministry of Agriculture and 
Fisheries, the British Dairy Farmers’ Association have adopted 
a scheme for an Inter-County Clean Milk 
Inter-County Comi)etition with the object of encour- 

Clean Mlk aging improved methods of milk pro- 

Competition for duction. The competition is open to all 
England and Counties in England and Wales; and 
Wales the “ Stapleton ” Cup will be awarded 
to the competing County that, in the 
opinion of the judges, has made the greatest progress in 
clean milk production during the competition year, which 
runs from July 1 to June 30. The first award will be announced 
at the Dairy Show in October, 1927, for the year ending 
June, 1927. 

The awards will be made mainly on progress shown under 
the schemes of technical assistance in clean milk education 
provided by local education authorities and assisted by the 
Ministry. A number of counties have for several years held 
clean milk competitions for farmers in their areas, and com¬ 
petitions in the best methods of milking. The Inter-County 
Competition now established will take into account the results 
reached in the county clean milk and milkers’ competitions 
for the year, the attendance of farmers at clean milk demon¬ 
strations, and the numbers of producers in the county who 
hold licences for Certified, Grade “ A ” (T.T.), and Grade 

A ” milk. 

In addition to the award of the Stapleton ” Cup, valuable 
prizes are offered for the three leading competitors in the 
Clean Milk Competition of the winning county, together with 
money prizes, etc., for their head cowmen. 

Eighteen counties have provisipimlly entered the current 
year’s competition, and there is little doubt that a keen 
ocmtest will ensue. Further particulars may be obtained from 
the Secretary, British Dairy Farmers^ Association, 23 Bussell 
fiquai#, London, W.O. L 
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The Fifty-fifth International Avioultviral Exhibition will be 
held in Paris from February 9 to 14, 1927, in the Exhibitions 
Park at the Versailles Gate. The exhibits 
Tntomfttin iml will include fowls, ducks, turkeys, geese. 
Poultry pigeons, rabbits, etc. Exhibits wiU be 
uygliiWtinii admitted into France free of customs duty 
and into Paris free of octroi duty. Further 
information with regard to the exhibition may be obtained on 
application to : Monsieur le Commissaire G6n6ral, Exposition 
Internationale d’Aviculture, 34 Rue de Lille, Paris. 


The history of the Farm and Small Holdings Settlements 
of the Ministry is dealt with in the Report,* recently published, 
of the Proceedings under the Small 
Farm and Small Holding Colonies Acts, 1916 and 1918, 
WnWifig a Settle* and the Sailors and Soldiers (Gifts for 
in eut ff of the Land Settlement) Act, 1916, for the years 

Ministry 1923-24, 1924-25 and 1925-26. In the 

exercise of its powers under these Acts the 
Ministry acquired 15 estates, situated in 11 different counties, 
and having a total area of over 25,000 acres. Of these the 
Ministry now retains only six [Amesbury, Patrington, Bosbmy, 
Sutton Bridge, Holbeach and Acton Park (Wrexham)] and 
arrangements have been made for one, the Patrington estate, 
to pass out of the Ministry’s possession in the near future. 
The remaining nine estates have been disposed of either by 
transfer to the respective county coimcils, after subdivision 
into small holdings, or by sale. In all 4,551 acres have been 
transferred to county councils and 7,787 acres have been sold 
or the leases surrendered, whilst 44 acres remain on hand 
pending disposal and 3,884 acres are let in large holdings to 
tenant farmers. About 4,630 acres are administered by the 
Ministry as profit-sharing farms and 4,710 acres are managed 
as small holdings. 

(i) Pairington Profit-sharing Farm .—^The Report deals very 
fully with the position of the Patrington estate, one of the two 
properties managed on a profit-sharing basis. This estate of 
' 2,363 acres, forming part of Sunk Island, about 16 miles east 
of Hull, was acquired by the Muustry in 1916 on a 99 years’ 
lease from the Commissioners of Crown Lands. Betwem 60 

* Published by HM. Stationery Office, Adaatial House, Elanwiff; 
W.C.2. Price 4s, 6d. net, 
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and 60 ex-service men and their families have been settled at 
Patrington, a proportion of the men, when first accepted, 
being only partially skilled in agriculture and having insufficient 
Capitol to enable them to take up the cultivation of small 
holdings on their own account. 

The profit-sharing scheme under which this estate has been 
carried on provided for the management of the settlement 
by the Ministry, but any profits, after all working expenses 
and overhead charges have been met and an allocation made to 
reserve fund, were to be divided between capital, management 
and labour in proportion to the amounts charged in respect of 
these items in the working account. 

The first 18 months’ working showed a substantial profit, but 
in each subsequent year farming operations have been carried 
on with considerable loss. Bad seasons and the agricultural 
depression were doubtless responsible for some part of the 
annual losses, but the Ministry <lid not anticipate the con¬ 
tinuance of these losses on such a heavy scale during the last 
two or three years. The Ministry realized that the estate account 
was bound to show a balance on the wrong side, since it could 
not expect to receive an economic return for the capital outlay 
of over £67,000 on the provision of new and improved houses, 
buildings and other equipment. But the recurring excess of 
cash payments over cash receipts on the ordinary working of 
the farm was viewed with such concern that the Ministry, with 
Treasury sanction, entrusted to Mr. W. Gavin, C.B.E., the 
task of investigating the whole position at Patrington and 
ascertaining whether there was any likelihood that the settle¬ 
ment could by any possible means be carried on without loss 
in the future. 

Mr. Gavin’s very able report is printed in full as Appendix II 
to the volume recently published, and will be of interest to 
anyone who has followed the fortunes of the Ministry’s land- 
settlement activities in general and of the Patrington venture 
in particular. After an exhaustive inquiry Mr. Gavin came to 
the conclusion that, even if existing liabilities were written down 
to equal the value of existing assets, the farming of this estate 
as one unit ^ would result in an average aimual loss of about 
£4,000* The Minister gave this matter anxious and careful 
consideration and regretfully came to the decision that it was 
impossible to ask Parliament to continue to meet the losses 
which would accrue from year to year if the settlement were 
fanned by the Ministry indefinitely. 


3k2 
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Negotiations were opened with the Commissioners of Crown 
Lands and it has been arranged that the lease of the estate 
shall be surrendered at Lady Bay, 1927. Steps are being taken 
to mitigate any hardship which might be caused to the settlers 
as a result of the Ministry’s decision. The removal expenses 
of any men who find work in other parts of the country are 
being defrayed and every effort is being made to secure 
information concerning vacant posts in agricultural employ¬ 
ment for those whose future is uncertain. 

(ii) Ameabury Profit-sharing Farm .—^The other profit-sharing 
settlement managed by the Ministry is Amesbury, the history of 
which makes a pleasing contrast with that of Patrington. This 
settlement has a total area of 2,427 acres, of which about two- 
thirds are owned by the Ministry and the remainder leased from 
the War Department and a private owner. The profit-sharing 
farm comprises 2,264 acres, the remaining area being let as small 
holdings. 

During the first year of the settlement a large profit of £7,968 
was made and £1,647 was distributed among the settlers in 
accordance with the profit-sharing scheme. The Exchequer 
received £1,770, equivalent to a dividend of 13| per cent., on 
the farming capital invested. The four following years, 1920-21 
to 1923-24, all resulted in losses of varying degrees, but it may 
fairly be said that these losses did not arise from the ordinary 
working of the farm, but were due to the severe fall in 
agricultural values. The year 1924-25 resulted in a small 
profit and 1925-26 in a small loss ; this means that, taking the 
last two years together, farming results have enabled the 
settlement practically to meet overhead charges for interest on 
capital and headquarters administration after paying the full 
farm rent to the estate account and fully providing for the 
depreciation of implements and for the remuneration of the 
director. 

The success of the Amesbury settlement has been achieved 
during a period of acute agricultural depression. At the same 
time the cultivation of the land has been steadily improved 
during the Ministry’s tenure and is now at a Mgher level 
than it has been for many years, with the result tha* it is 
maintaining a permanent population of workers and thek 
families about 50 per cent, larger than b^ore the Ministry 
entered into oooupation. 

(iii) Sntkm Bridge Small Holdings .—^When acquired in 1919^ 
the Sutton Bridge estate had a total area of 6^542 acres. The 
estate is situated to the south-west of the Wash, and eexlifdses 
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what is recognised to be some of the finest agricultural land 
in the country. 

As the leases of the large farms on the estate have fallen in, 
it has been the Ministry’s policy to subdivide the farms into 
small holdings, for which there is a considerable demand 
from a desirable class of applicants. Up to the present 166 
holdings have been created and equipped, the total area sub¬ 
divided being 2,639 acres—an average of between 15 and 
16 acres per holding. Treasury authority has already been 
obtained for the development of a further 1,400 acres which 
come into hand at Lady Day, 1927. 

The total capital expenditure incurred on the estate since its 
acquisition amoimts to about £100,000, but the net caU on the 
Exchequer has been about £60,000 only, the balance being met 
from the proceeds of the sale of surplus town properties at 
Sutton Bridge. 

The value of land settlement in definitely settling new 
families on the land which they occupy is shown in the 
population returns collected by the Ministry. The total resident 
population on the area subdivided into small holdings up to 
April 1, 1926, was 494, whereas prior to subdivision this 
area had a resident population of about 220. Thus in a period 
of five or six years the population of this part of the estate has 
more than doubled. 

(iv) Holbeach Small Holdings ,—The Holbeach estate, com¬ 
prising about 1,000 acres leased from the Crown, is wdthin easy 
reach from the Sutton Bridge estate, and these two settlements 
are managed by one director. The whole of the Holbeach 
estate is divided into just over 80 holdings, the population of 
which on April 1, 1926, was 364 persons, as compared with a 
population of 99 resident on the estate prior to its development. 

(v) Bosbury {Bvcharuin Trust) Estate ,—^The Bosbury 
(Buchanan Trust) estate is managed by the Ministry under the 
provisions of the Sailors and Soldiers (Gifts for Land Settle¬ 
ment) Act, 1916, The land was generously given by the late 
Mr, R. Buchanan for the settlement of ex-officers, and, although* 
not acquired under the Small Holding Colonies Acts, it is 
administered in most respects in the same way as the 
settlements acquired under these Acts. 

When the trust was accepted by the Ministry the estate was 
admittedly in a low state of repair and cultivation. Con¬ 
sequently a large expenditure had to be incurred by the 
Ministry in improving the condition of the buildings and 
clearing and reclaiming the land from a semi-derelict state. 
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The improvement of the estate has undoubtedly resulted in 
considerably increased production. The estate has been 
divided into 15 holdings, averaging about 40 acres, and the 
population has been doubled in the course of the six years 
since 1920. 


In March last, the Parliament of New South Wales gave 
assent to an Act providing for the registration and regulation 
of farm produce agents, the Act to come 

Farm Produce into operation on a date to be fixed later. 

Agents in New The term ‘‘ farm produce agent ” is 
South Wales defined in the Act as “ any person who 

as an agent for others carries on the 
business of selling, on commission or for any fee or reward, 
farm produce consigned to him by others.’' 

The main provisions of the Act are as follows :—^All such 
agents are required to be licensed. An applicant for a licence 
must furnish a bond for £500, or some such other form of 
security as may be proscribed. Licences are renewable 
annually upon payment of a fee of 20s. 

The registrar appointed for carrying out the provisions of 
the Act has authority to inspect the books of any farm produce 
agent, and is entitled to communicate the result of any such 
inspection to the specific client concerned. 

An account of every sale must be rendered within seven 
days. All moneys received by the agent in excess of the 
amount paid or advanced to his client must be paid into a 
trust account, which account may not be applied in payment 
of any other client’s account, and the amount due in respect 
of any sale shall be paid within fourteen days of such sale. 

An agent is not allowed to purchase any farm produce for 
himself, either directly or indirectly, unless he has previously 
obtained the written consent of the consignor, in which case 
'commission is not chargeable on the transaction. 

Penalties may be imposed under the Act^—(a) for the 
destruction of any marketable farm produce by an agent, 
(6) for misrepresentation of produce, (c) for spreading false 
rumours in order to enhance or decry prices, or (d) for reselling 
produce, wholesale, at an enhanced price, within three miles 
of the original market. 

A rostered co-operative company may be deen^d not 
to be a farm produce agent. 
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The importance of providing adequate accommodation for 
poultry is now generally recognized; no poultry-keeper can 
expect his birds to be really profitable 
Poultry unless they are properly housed. Scientific 
Houses principles of poultry housing, however, 
are still very imperfectly understood in 
some quarters, and, with the object of supplying information 
on the subject, the Ministry recently published a practical 
manual entitled The Planning of Poultry Houses (Miscellaneous 
Publications, No. 47), containing working drawings of a 
14 ft. laying house, a lean-to laying house, a Lancashire cabin, 
a double breeding pen, a Sussex ark, a ‘‘ backyarder’s ” 
house, and a Philo coop ; together with instructions concerning 
such points as situation, floor area, perching capacity, 
ventilation, light, internal fittings, materials, floors, roofing 
felt, water and runs. Both plans and letterpress have now 
been revised and an explanatory diagram and other useful 
matter added to the second edition of this booklet, which will 
shortly be issued, and copies of which may be obtained direct 
from the Ministry at 10, Whitehall Place, S.W. 1, price Is. 
post free. 


At the present time, when the cost of making farmyard 
manure nms high, it is well to consider the alternative methods 
of obtaining and using organic manure. 

Greeu Uauuriug’'' From time to time instances are quoted 
in which green manures have been 
wonderfully successful in increasing or maintaining the 
fertility of the soil. Yet there is very little collective informa¬ 
tion on the subject with regard to its general bearing on 
British agriculture. Some attempt to rectify this position and 
bring together as much information as possible on the subject 
was made at a Conference on Green Manuring, held at 
Rothamsted on December 10 last. 

The general effect of the papers of the practical farmers and 
the subsequent discussions seemed to show that green manuring 
in this country is divisible into three main types : (1) That 
practised in systems of high farming, (2) that found in systems 
of low fanning, and (3) the specialized oases. Three very clear 
examples of these divisions were given by Mr. Wm. Bruce, 
Mr . H. U pohe r, and Mr. H. Inskip. _ 

♦See also articles on this subject in this Journal, Vol. XXlX, 
May and June, 1822. 
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Mr. Bruce, a Lothiau farmer and flock-master of wide 
experience, produced interesting data concerning the method 
he has adopted for keeping up the fertility of his own highly 
farmed soil by the use of various catch-crops. In the Lothian 
district the practice of green manuring is not carried out to any 
great extent unless the crops can be utilized in the first place, 
at any rate in part, as stock food, and only then when the gain 
in the stock is likely to cover the cost of the seed. An amount 
which seems to be generally agreed upon in all parts of the 
country for the cost of seed is in the neighbourhood of 10s. 
per acre. 

Mr. Upcher (Norfolk) showed how on his land green manuring 
is not merely a matter of maintaining the fertility of the soil, 
but rather of attempting to make a barren land produce 
successful crops. His land, consisting chiefiy of flint-dust on a 
porous “ dead-lime ” subsoil, urgently required the addition of 
humus. In one particular instance he attempted to meet the 
need in the following manner: Pish gipps from Yarmouth 
were first applied to the land. A mustard crop was then taken 
and ploughed in. Rye was next sown in the autumn and was 
fed off by sheep in the following spring. Lupines followed, these 
being ploughed down by August, when mixed kales and turnips 
were sown. At this stage a complete dressing of artificials was 
given, and in October rye was drilled across the rows. In the 
next March ewes and lambs were folded on the field with 
extra food, and as soon as the folding was over the field was 
ploughed and sown with barley. This was undersown with 
giant sainfoin, and at harvest yielded a heavy crop, 15 sacks 
per acre of good quality head corn being produced for sale. 
Mr. Upcher is of the opinion that on very light land the 
Norfolk four-course rotation results in too much ploughing 
and not sufficient dunging, and that another crop, such as a 
green manuring crop, could be introduced with great success. 

The farming practice of Mr. Inskip (Biggleswade) afforded 
an excellent example of the specialized case. His soil was mostly 
an unretentive gravel requiring frequent additions of humus, 
and the conservation of moisture in the soil was, therefore^ a 
problem which he had to consider very closely. He solved it 
with considerable success by the aid of deep ploughing, frequent 
hoeing, dunging, and systematic green manuring. His intensive 
rotation was :* (1) Potatoes, with dung and green manure; (2) 
peas, maz^old seed and miscellaneous crops; (3) wheat or 
oats. After twenty years* experience he had found that hroad^ 
leaved clover sown imder the com was the best green manumig 
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crop for his needs. An experiment carried out by himself 
showed that the yield of potatoes was increased three tons per 
acre after green manuring by red clover. 

From the experimental results produced, and the opinions 
of the many practical men—^including Mr. H. Drewett 
(Chichester), Dr. H. J. Page, Dr. Voelcker, and others— 
engaged in the Conference, it would appear that green manur¬ 
ing is one of those practices which are capable of considerable 
development under some conditions of agriculture in this 
country. In the tropics, where quick growth is obtained, and 
where stock are generally few in number, it is of the very 
greatest importance to producers of crops. In parts of America 
it makes possible the maintenance of the existing systems of 
husbandry, while in parts of Germany and Central Europe 
generally it is practised with great regularity over wide areas of 
productive land. 

There is no doubt that the sharp variations in soil and 
climate, and consequently in the farming systems, which are 
to be found in the relatively small area of Great Britain add 
considerably to the difficulty of propounding and using any 
means to fertility ^hich involves the growing of an extra crop 
in the rotation. There, nevertheless, appears to be a possibility 
in the opportune use of green manuring in one form or another 
which few of us can afford to pass by without careful 
consideration. 


The following note has been communicated to the Ministry 
by Dr. J. A. Voelcker : The “ bolting,’’ or running to seed, of 
mangold and sugar-beet crops is not an 
Bolting ”m iincommon occurrence, and though the 
IfimgnMii ftiifl cause is not definitely known, and while, 
Sngar-Bflftt undoubtedly, it is more prevalent in some 
seasons than in others, the tendency to 
“ bolt ” is generally associated with early sowing. It is 
possible also tiiat bolting ” depends to some extent on the 
variety and source <A the seed. 

Of late the subject has become of some importance in 
connexion with sugar-beet cultivation, inasmuch as the 
&otories have advised the exclusion of any roots that have 
“ bolted.” 
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Having grown, during this past season, at the Woburn 
Experimental Farm, crops'^Jof mangold and sugar-beet on the 
same land, and some of the plants having in each case 
“ bolted,” I thought it would be of interest to take, from the 
crops, representative samples of sound and “ bolted ” roots, 
and to compare them in respect of their analytical composition. 

(a) Mangolds .—The seed was sown on the drills on May 8, 
the variety being “ Lord Warden ” ; manures were applied 
before sowing, and a top-dressing of nitrate of soda given on 
July 6. The number of “ bolted ” plants was by no means 
large, and on November 2 four roots of each kind were selected 
for analysis. 

{b) Sugar-beet .—^The seed was sown on the flat on May 20, 
the manures being applied before sowing. Comparatively few 
plants “ bolted,” and the “ bolting ” did not occur in the 
early stages, but in the late period of growth only, so that the 
typical roots selected for analysis were not inJEerior to the 
others, but indeed weighed more. The roots were selected on 
November 2. 

The four lots of samples were then analyzed and gave the 
following results:— 

Manuolds. Suoab-Bicbt. 



Hound 

**Bolted^^ 

Hound 

'^Bolted ” 


Roots, 

Roots, 

Roots, 

Roots, 


per cent. 

per cent. 

per cent. 

per cent. 

Water 

90-07 

90-27 

76-40 

77-66 

Sugar 

6-20 

4*80 

17-60 

16-60 

Fibre 

•60 

•74 

•96 

1-16 

Mineral Matter .. 

1-22 

1-30 

•69 

•88 

Weight of Bx)ots 

lb. oz. 

lb. oz. 

lb. oz. 

lb. oz. 

(washed & trimmed) 

16 6 

16 3 

6 4 

7 6 


In the case of the mangolds the differences in water and in 
mineral matter were immaterial; the fibre, however, was rather 
more in the “ bolted ” roots, which showed a loss of 1‘4 per 
cent, in sugar. 

The “ bolted ” sugar-beet, while giving over 2 per cent, 
more water and slight increases in fibre and in mineral matter, 
showed a reduction of 1 per cent, only in the sugar content. 

It would not appear, therefore, that the quality of “ bolted " 
sugar-beet is so much lessened as to necessitate the exclusion 
of such roots from what is dispatched to a factory, at least 
when the roots, as in the above instance, have not visibly 
suffered in size. 
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THE DORSET HORN SHEEP 

RAIiPH WiGHTMAN, B.So., 

District Lecturer in Agriculture for East Devm. 

The Dorset Horn Sheep, a native of Dorset, Wiltshire, 
Somerset, and the Isle of Wight, is a very old breed. The 
original type, as it once existed in Dorset, was smaller than 
the present one, the size of which has been obtained by a cross 
with the larger Somerset Horn breed. Claridge, in his Survey 
of Dorset, 1793, comments on this crossing ; and it is not 
improbable that the old type had practically disappeared by 
this date. 

Before Australasia was stocked with Merinoes the English 
cloth manufacturers relied largely for their wool supplies on 
the Southdown sheep ; and at one time this breed appeared 
likely to drive the Horn sheep from the chalk hills. But, 
although the Downs sheep actually dispossessed the native 
breed from the higher chalk ridges, it was never displaced in 
western Dorset, where the chalk gives place to the less elevated 
and more productive pastures on lias and oolite. In fact, 
since the Horn breed has been improved in grazing character 
and wool, it has reconquered much of its former territory ; 
and there are probably many more flocks of Dorset Horns 
now than existed half a century ago. 1''he intr^rests of the 
breed are looked after by the Dorset Horn Sheep Breeders’ 
Association. 

Points ol the Breed. —Few breeds to-day possess greater 
uniformity of type than the Dorset Horn. The breed is of a 
medium size, with white face, legs, and hoofs, and is horned 
in both sexes, the ram having a singularly long and convoluted 
horn. The face is rather long and thin and the nostrils arc 
pink. The wool is finer than that of any of the Downs, with 
the possible exception of the Southdown ; of fair density, but 
of only moderate length. In most of the Down breeds the 
wool is creamy white and often contains dark fibres, but in 
the Dorset Horn the colour is a clear white, free from black 
or brown. The weight of the fleece is 4 lb. to 6 lb. washed, 
or from 7 lb. to 9 lb. unwashed. 

The ram has a bold masculine appearance, and a head of 
great beauty, with strong and long horns growing well apart 
on the crown in a straight line with each other, and coming 
downwards and forwards in graceful curves as close to the 
face as may be without cutting. The improved breed is straight 
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and deep in the body, the ribs well arched, the loin broad, and 
the neck well set on. It is full in the shoulders, without 
coarseness, and the hind limb is well let down towards the 
shank. The full deep chest allows room for the heart and 
lungs, and indicates strength of constitution. The breed is as 
fine in the bone, compared with the amount of mutton carried, 
as the best Downs. 

Objections* —There should be no spots on the skin or fleece, 
or markings on the horns, no coarse hair on the legs, and 
no tendency of the horns to grow back. 

Locality of the Breed* —The breed is found principally in 
west and south Dorset, the Isle of Purbeck, the Isle of Wight, 
and in the Bridgwater, Orewkerne, and Taunton districts of 
Somerset. Registered flocks also exist in Sussex, Hampshire, 
Norfolk, Hei’eford, Kent, and Lincoln, and are also found in 
Scotland, the Isle of Man, the United States, South Australia, 
and New South Wales. 

From this list the powder of the breed to adapt itself to 
different conditions and varieties of climate will be'realized. 
In the Isle of Man a silver challenge cup is awarded for the 
breed at the local show. 

Economic Features of the Breed* —The Dorset Horn sheep 
is distinguished by the remarkable fecundity of the females ; 
160 per cent, to 180 per cent, of lambs may be regarded as 
common. 

Outside the south of England the knowledge which agricul¬ 
turists possess of this interesting breed appears to be limited to 
the fact that it will produce twice in the year. Although this 
fact is true, there is no known system by which it may be done 
with success. On very good land and with an abundance of 
concentrated foods it is possible to breed three times in two 
years from four and six-tooth ewes, but it is a strain on the 
ewes, should not be attempted with young ewes, and is 
inadvisable if any effort is being made to maintain and improve 
a registered flock. The ewes are excellent nurses, extremely 
hardy, and good folding sheep. The improvement of the 
breed has not impaired either hardiness or fecundity. 

Probably the chief economic quality of the breed lies in the 
fact that the ewes will receive the ram as early as April or 
May so that lambs are bom in September or October and 
may be sold for the butcher by Christmas. The usual lambing 
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time, however, is in November and December, the lambs 
being sold in February and March. It is safe to say that the 
Dorset Horn equals any other breed in fecundity, early 
maturity, and the power of adapting itself to differing localities 
and varieties of climate. 

Annual Sales. —The principal fairs for the sale of Dorset 
Horn sheep are held at Dorchester on the third Thursday in 
May and the last Thursday in September. The great annual 
breeders’ show and sale of rams and ram lambs is held at 
Dorchester on the third Thursday in May. 

management of the Flocks on Upland Arable Farms.— The 

object in view on the upland arable farms is the production 
of early fat lamb. The general lambing time for the flock is 
from November to Christmas. Three crops of lambs are taken 
and the full-mouth ewes sold with a warranty of soundness 
in tooth and udder at the May sale. These ewes usually go 
to the rich lowlands of Somerset, where another (jrop of lambs 
is taken, and ewes and lambs fatted together. Defective and 
poor-type ewes are usually disposed of at the same time. 

The flock ewes generally lamb on grass, often on a temporary 
ley which is due to be broken. For a few days after lambing 
it is customary to put the ewes into maiden seeds, and from 
thence to roots. Two-year leys, consisting largely of sainfoin, 
are common on these upland arable farms, and the ewes are 
allowed to roam over the second year’s seeds during the day, 
and are folded at night. The lambs are allowed to run forward 
and are encouraged to cat cake and com as early as possible. 
A common mixture consists of equal parts of linseed cake, 
home-grown oats, and home-grown peas. Clover hay is fed 
to the ewes and, in the early stages, cake and com are also 
given with the object of feeding the lambs through the ewes. 
Egyptian cotton cake and oats are commonly used for this 
purpose, but one part of decorticated earthnut cake with 
two parts of bruised oats form a better mixture. As the lambs 
begin to eat cake the ration to the ewes is gradually withdrawn. 

It is customary to separate the flock when the lambs are 
young, so that the ewes with wether lambs and those with 
twins may be given preferential treatment. 

On the type of farm in question all lambs except those 
needed to replenish the flock are sold fat to the butcher; 
these are never weaned. The flock lambs are usually selected 
and weaned in April. It is customary to select about 25 per 
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cent, more ewe lambs than will be actually required for the 
iiock. These are again culled at a later date, sometimes in 
October, or, if keep is plentiful, they may be kept till the 
following spring to go out with the draft ewes. On some 
farms, in selecting ewe lambs for the flock, preference is given 
to twin ewe lambs with the idea that the fecundity of the 
flock may thereby be increased. Figures bearing on this point 
would be of great interest and value. 

Roots are followed by folding on rye or winter oats, and 
mangolds are usually pulled out and thrown about in such 
folds. Vetches and trifolium follow, and the pastures are 
relied upon to some extent at this time of the year till after¬ 
maths of clover or sainfoin are available for folding. 

The practice of breeding from lambs is seldom adopted on 
the type of farm in question. The lambing time for the breed, 
falling in November, makes it unwise to expose an immature 
sheep to the trials of maturity imder the weather conditions 
which usually prevail. The case of sheep is peculiar among 
farm animals in this respect, there being practically no choice 
between lambing at one or two years old. Even on good land 
atid under comparatively sheltered conditions, it is unwise to 
breed from immature animals if it is desired to perpetuate 
ample frames and strong constitutions. 

It is customary to attempt to get the ewes into good 
improving condition before the rams are put in, as this is 
thought to increase the tendency to produce twins. One ram 
per fifty ewes is the usual allowance, but if ram lambs are 
used this is reduced, and such rams must not be allowed to 
run long at a time with the flock. 

On this type of second-class arable farm, where the 
establishment of good permanent grass is difficult and the 
absence of water in the majority of fields makes grass farming 
impossible, it will be seen that the qualities of the Dorset 
Horn breed make it invaluable. Such farms have most keep 
during the winter when roots are available, the shortest time 
being in May and June after the roots are finished and before 
the clover aftermaths are ready. With the Horn breed, the 
ewes are dry and empty at this time, and the fat lambs being 
all sold by the middle of April, the head of stock on the farm 
is also lowest at the time when keep is short. 

The writer would like to express his appreciation of the 
help and courtesy of Mr. J, Dean Smith, Secretary of the 
Dorset Horn Sheep Breeders’ Association, who has given great 
assistance in compiling these notes. 
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COMBINED PASTURE AND ARABLE DAIRY 
FARMING IN SOUTH DEVON 

N. S. Grills. 

Siiuatioxi. —The writer became tenant of the 70 acre farm 
here described eight years ago. It is situated in South Devon, 
eight miles distant by rail from Plymouth, the nearest station 
on the Southern Railway being about one mile from the farm. 
Most of the land has a south-east aspect and slopes steeply 
down to the banks of the River Tavy. The house and buildings 
arc nearly at the bottom of the hill. 

SoiL —The soil is mostly a light loam, but 10 acres near the 
banks of the river are somewhat heavier and more difficult 
to cultivate, but better land. 

Running to the top boundary on the eastern side of the 
road, which practically divides the holding into two, are 
some 30 acres of very plain land, 12 acres of which are 
quite unworkable because of the shallowness of the soil and 
the deepness of the slopes. The remaining portion of this 
poor land—18 acres—will not carry grass permanently, but 
the soil is grateful and easy to cultivate, so that with 
generous treatment average crops can be secured. Practically 
all the permanent pasture and one or two arable fields of rather 
better quality are on the western side of the road. The fields 
range from three to six acres in area, and are fenced in the 
typical Devon manner with earth banks surmounted by 
living hedges. Where the hedge is allowed to grow to a good 
height shade is provided in the summer and shelter in the 
winter, but such fences are costly to maintain. 

The cropping of the holding is briefly as follows :— 

(а) 17 acres permanent pasture of good quality, plus 12 acres of 
rough grazing. 

(б) 6 acres of market garden. 

(c) 36 acres available for rotational cropping. 

The permanent grass is always grazed and never mown for 
hay. 

The market garden is principally devoted to the growing of 
fruit and flowers ; about three acres are cropped with apples, 
plums, and damsons, and undercropped with bush fruit such 
88 gooseberries, black currants, and raspberries and, in some 
Cjssee, with flowers of the narcissi family. The remaining 
two acres of open ground are planted with bush fruit, straw- 
and varieties of bulbs not suitable for underplanting. 
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Of the area available for rotational cropping about one- 
half is utilized as temporary grass, which is sown to stand for 
three or four years. Approximately nine acres of com are 
grown, chiefly oats and, occasionally, a small area of wheat. 
The remaining nine acres are largely used for forage cropping 
and roots; one acre of potatoes for sale is usually included. 
The first year temporary grass is always mown for hay, with 
the addition of as much more of the second and third seasons’ 
grass as can be spared. 

Stock when Tenancy commenced and the Objects in view.— 

The holding was taken over at Michaelmas, 1918, and stocked 
forthwith. The object in view was dairy farming combined 
with pigs, poultry, and fruit growing. At the commencement 
of the tenancy the stock on the farm was six dairy cows, 
four in-calf heifers, four bullocks, which were fattened during 
the winter, four weaning calves, two horses, and one sow. 
The holding was very well stocked with winter feed when taken 
over. It was decided to keep milk records privately at the 
outset, and the first year’s average was well under 500 gallons 
per cow (South Devons). The cause of this low average was 
not a question of bad or insufficient feeding, but the inherent 
poor milking qualities of the herd. These records were con¬ 
sidered very unsatisfactory, and methods of management were 
overhauled so that yields might be improved, and the informa¬ 
tion obtained from the milk records was used to eliminate 
the passengers from the herd as soon as possible. 

Gradual Evolution of a Systou o| Forage Croppmg.— In the 

spring of 1920 fodder crops were experimented with. 
Thousand-headed kale was one of the crops grown and gave a 
very satisfactory yield, an estimated crop of 20 tons per 
acre being secured. It was singularly fortunate, as in the 
summer of that year there was an extremely hot and dry 
period. Land in this locality cannot stand drought, and the 
pastures were soon burnt brown. The kale proved a great 
boon ; it was fed from the month of August, and if it had not 
been available the cows would have been without green food. 
The lesson of the 1920 summer could hardly have been over¬ 
looked in farming this type of land, and it was emphasised 
by the necessity of purchasing a stack of hay during the 
winter. Several other crops were tried and were distinctly 
encouraging. The effects of the drought in the summer of 1921, 
which was worse than that of the preceding year, were agasn 
minimized by the arable crops on the holding mA this cmi* 
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vinced the writer that a succession of green crops would not 
only ensure a food supply in dry seasons, but would also 
enable a larger head of stock to be carried, at the same time 
reducing the ptirchase of expensive concentrates to a minimum. 
It was realized that the season when ^ass is at its best is a 
comparatively short one, and, in the absence of a good sub¬ 
stitute, concentrates must be used to maintain the yield of 
even moderate milkers, instead of being reserved for the 
heaviest milkers only. 

No strict rotation of fodder cropping is practised, different 
seasons bringing different climatic conditions and calling for 
variations in methods, but the supply of supplementary forage 
crops is now practically continuous from August until early 
June. 

A Typical Succession ol Crops. —Early Spring Crops .— 
Immediately after com harvest, following either winter oats 
or wheat, from one to one and a half acre of rye and tares 
are sown, sometimes rye alone. This generally furnishes a 
supply of green fodder in April. A similar portion is sown 
with Italian rye grass and trifolium, which forms a successional 
crop to the rye and usually provides fodder until early June. 
If the whole of these crops is not required as forage the 
residue is mown for hay, but in any case these crops allow 
stock to be removed from temporary pasture in time to permit 
of a hay crop being taken. 

Marrow-Stem Kale and Thovsand-Headed Kale .—^As the land 
devoted to the foregoing crops is cleaned, it is cultivated and 
sown with marrow-stem kale. Care is taken that the land is 
well consolidated after ploughing at this time of year, so that 
all possible moisture is available for germination. It sometimes 
happens that the weather becomes so dry that the prospect 
of success by seeding is doubtful. In this case another plan is 
adopted, and marrow-stem kale plants are transplanted from 
another section, where seed has been drilled earlier in the 
season. About two acres of kale are drilled in March and April, 
and roughly two-thirds of this area are devoted to marrow- 
stem and one-third to thousand-headed kale. The kale crop 
is found to be one of the most useful crops grown, and is a 
perfectly safe feed which appears to have ho undue laxative 
tendency, when fed in reasonable quantities, to any type 
of stock. Marrow-stem is preferable to thousand-headed, 
especially for pigs, and although frequently described as being 
tender and liable to damage by frost, this has not been the 
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writer’s experience. Winter weather conditions in this locality 
are rarely so severe as in the northern parts of the country, 
but in the winter of 1926-26 severe frosts of unusual duration 
occurred, and the crop was practically undamaged. In this 
district, under average farming conditions, a yield of 20 
to 30 tons per acre may be expected. It is fed on this 
holding from October until March, using the marrow-stem 
first and the thousand-headed last. In the cultivation it is 
customary to drill the seed to enable extra cleaning to be done. 
Broadcasting has been tried on several occasions, but drilling 
is definitely preferred. Kale plants make very slow growth in 
the seedling stage, and unless the land is very clean the young 
plants are rapidly choked by the quicker growing weeds. 
While the plants are siuall enough to permit the passage of 
the horse hoe between the rows without causing damage, 
cultivation is maintained, but the crop absorbs little manual 
labour, little thinning being done beyond drawing out a few 
plants for transplanting purposes. The ordinary turnip drill 
is used for seeding, and the seed is drilled as thinly as possible, 
viz.y about 3 lb. per acre, whilst the width between the rows 
varies from 20 to 24 in. Although the plants look scanty for 
a week or two, they rapidly cover the ground and keep the 
weeds in check once they have passed the slow-growing stage. 
When necessary, plants are taken from the March and April 
sowings to plant the land cleaned of rye and trifolium. 

Oats and Feas,~A few acres are sown with oats and peas as 
early as possible in the spring. This crop is available for 
feeding in July, but is more usually mown for hay when the 
peas are in flower. It is seeded at the rate of three to four 
bushels per acre, m the proportion of two of oats to one of 
peas. Much heavier crops of hay are secured from this mixture 
than from ordinary grasses, and the cattle appreciate such hay 
and thrive on it. It is more difficult to harvest than grass, 
but will stand a fair amoimt of rain before being ruined. 
During the bad hay harvest of 1924 a field of oats and peas 
lay under very bad weather for a considerable time; it was 
thought that the crop would be useless, but the following 
winter it was eaten by the dairy cows with relish, and there was 
little mildew or dust in the stack. It is, however, essential 
that oat and pea hay should be thoroughly dry before ricking 
or much mould may be expected in the hay. 

Maize .—^To supplement the failing pastures towards the 
end of summer an acre of maize is grown, and the value of 
ttos crop can hardly be over-estimated, It is easy to grow. 
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Marrow Stem Kale; drilled early June, 1920; photographed Sept. 13, 1926. 
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produces an enormous bulk of palatable fodder at a time 
when grass is rapidly losing its most nutritive qualities, and 
it can be fed to cattle freely without ill-effect. On this farm 
its cultivation is very similar to that given to the potato crop. 
A dressing of farmyard manure is always given, and the seed 
—at the rate of 70 to 80 lb. per acre—is sown in the furrow 
after the banking plough ; and the furrows are then split back 
to cover the seed to the depth of 2 to 3 in. The rows are 
placed from 20 in. to 2 ft. apart. As birds are liable to cause 
damage to the germinating seed, it is usually dressed with a 
preparation to make it distasteful. When the young plants 
appear they pass through a dormant period, and at this 
stage weeds are kept down with the horse hoe if the land is 
at all dirty ; but no hand labour is required if the section 
selected is reasonably free from weeds. As this crop is sus¬ 
ceptible to damage by frost, it is better to delay sowing than 
to be too early, and the usual time here is about the middle of 
May. Given warm weather, once beyond the seedling stage, 
maize grows so rapidly that it effecffcually chokes out all surface 
weeds. The variety grown for the past five seasons has been 
white horse tooth, and, as this has always been satisfactory, 
no other variety has received a trial. The crop is usually 
available for use in early August, and in 1925 it was fed daily 
from August 3 to October 5. The cattle never seemed to tire 
of it, eating the last load as readily as the first, and there 
was no waste, although much of it was seven feet high. 

Cabbage ,—^Another crop sometimes grown is the large 
purple flat-poll cabbage. The seed is sown in a seed bed in 
the autumn and the plants are transplanted into a portion of 
the area from which spring forage crops have been removed. 
It is used as an alternative feed to kale during the winter 
months, and, being a very hardy plant that will stand con¬ 
siderable* dry weather at the time of transplanting, a small 
area is usually worth while. 

Common Turnips ,—^A small area of common turnips is 
sometimes sown after the last of the trifohum and rye grass 
has been cleared. This crop is not greatly favoured, but as a 
second crop it is sometimes preferable to allowing the land to be 
unoccupied and so get weed-ridden. 

Mangolds ,—^Early in May about one acre of mangolds is 
drilled and the crop is treated as well as circumstances 
permit. A good average crop of 30 to 35 tons is usually 
secured, and, although it is an expensive item in the rotation, 
it is found most useful. The roots are stored in a convenient 
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plaue, as in the stormy days of winter it is more convenient 
to get mangolds from a sheltered clamp than to cut marrow- 
stem or thousand-headed kale in the open field. This practice, 
however, is not resorted to more frequently than the weather 
makes necessary, as most of the roots are required for the 
interim period between the finishing of the kale crops and the 
feeding of the rye. 

Other Crops ,—Other crops which have been given a trial, 
but which have not proved successful, are rape kale and hardy 
winter greens. 

The Botatioil. —The rotation practised, if such it can be 
called, may be said to be a six or seven course, and is roughly 
as follows :— 

First year, Winter oats or wheat. 

Second year. Green crops. 

Third year, Oats, seeded down. 

Fourth year, Temporary grass. 

Fifth year, Temporary grass. 

Sixth year, Temporary grass broken for corn. 

This is not strictly followed, as in some instances forage 
and roots may be grown for two consecutive years. The 
following table will illustrate the forage cropping of ono 
field in 1924-25. The field is four and a half acres in extent, 
and was cropped with oats and peas which were mown for hay 
in July, 1924. 

i ctcre 1 acre 1 acre 1 acre 1 acre 

Rye sown 16 lb. trifolium Fallow Fallow Fallow 

Sept., 1924, and one bushel from July, from July, from July, 

cut April, Italian rye grass 1924. 1924. 1924. 

1926. sown Sept., 1924, Maize in Ihilledwith Drilled with 

Marrow- cut May and May, 1926. thousand- marrow- 

stem kale June, 192 6. headed kale stem kale 

drilled Marrow - stem March, 1926. April, 1926. 

May, 1926. kale drilled on 

portion cut in This portion of the field was foul 
May, common with charlock, etc., and, by^fallowing, 
turnips on por- several crops of seedlings were 
tion cut in June. removed. 

Note. —^In this season the crop of rye an4 vetches and flat- 
poll cabbage was in another field, where an additional cleaning 
crop was required ; otherwise the whole field would have been 
cropped in the autumn. 

Itanpoiaiy Pasture. —^As indicated, the land is seeded down 
to temporary ley for three or four years. Wild white clover 
has always been included in the mixture, but, until recently, 
only a small percentage of cocksfoot has been sown, and tl]^ 
has tended to become coarse. In 1925, on the recommendatian 
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of the Agricultural Organizer, the mixture was amended as 


follows:— 

Perennial Bye Grass . .. 10 lb. 

Italian Bye Grass .. .. .. ., .. 6 „ 

Cocksfoot .. .. .. .. .. .. 10 „ 

Bough-stalked Meadow-grass .. .. .. 1 „ 

EngHsh Broad Bed Clover . 2 „ 

Late-flowering Bed Clover .. .. .. 2 „ 

Alsike . .. .. .. .. 1 „ 

Wild White Clover ,. .. .. 1 „ 


This field has since been cut for hay, and there was an 
estimated jield of more than two tons per acre despite a dry 
season. 

It is the invariable custom to top dress the maiden seeds 
with basic slag in the autumn following the harvesting of the 
nurse crop. More recently, test plots of other phosphatic 
manures, such as superphosphate and mineral phosphates, 
have been laid down, but it is too early to give a definite 
opinion on the results. 

Method of Feeding Crops. —The situation of much of the 
land, which from time to time is under the plough, is, as 
stated, on a fairly steep hillside, and this makes the carting 
of dung to maintain fertility a laborious and costly operation, 
since a single horse and cart can hardly haul 10 cwt. of dung 
at a load. Further, the number of stock now maintained 
is greatly in excess of the housing accommodation available, 
and there is no satisfactory storage pit for manure. Every 
effort is therefore made to ensure that, as far as possible, the 
live stock shall act as a walking dung cart. In order to bring 
temporary pasture into good condition for breaking, it is now 
the practice to concentrate stock heavily for nearly twelve 
months on the field that is to be broken. The dairy cows 
lie out throughout the year except for about a week at calving 
time, and, with the exception of fattening pigs, young calves 
and the two horses, all the stock on the holding is at grass all 
the winter. 

Largely owing to the increased amount of home-grown 
food available, the number of homed stock has been practically 
doubled. The dairy cows are brought in for milking in the 
morning and receive their ration of concentrates according 
to their individual 3 delds ; they are subsequently turned into 
the grass fields that are to be broken up, where green forage 
and hay have been distributed, thus ensuring that the land 
is liberally dunged. A further distribution of forage or hay, 
or both, is made after the evening milking. The soil is dry 
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and easily drained, and, although it gets somewhat churned 
up, this treatment does not prejudice matters when the ley is 
subsequently broken up. A good crop of com usually follows, 
and 100 bushels of winter oats to the acre have been grown. 
In 1926, following a dry summer, the crop of winter oats was 
nearly 70 bushels. In feeding the forage crops, care is taken 
to overlap one crop with the other so that cattle are not 
suddenly faced with a strange feed. For instance, when 
commencing to feed kale in the autumn, a start is made 
before the maize is finished, so that for one week the ration 
would include part maize and part kale. Under this system 
only a surprisingly small quantity of fodder is wasted or is 
trodden under foot. The forage crops are not chaffed, and it 
is found that the cows consume practically all the marrow- 
stem stump. All the oats grown are consumed on the holding, 
the only grain sold being an occasional few sacks of wheat if 
fit for seed purposes and surplus to the requirements of the 
poultry. 

Manuring of Arable Land. —^The only crops grown which 
receive dung are maize and mangolds. During the remainder 
of the rotation a balanced mixture, made up of three parts 
superphosphate, one part sulphate of ammonia, and one 
part sulphate of potash, is used at varying rates per acre 
according to the crop ; for instance, marrow-stem kale would 
receive from 4 to 6 cwt. per acre of the mixture according to 
the writer’s judgment of the needs of the crop. In spite of 
this treatment the fertility of the farm is distinctly improving. 

The Present Stocking of the Holding.— The stock carried on 
the holding at the commencement of tenancy has already been 
mentioned. At the time of writing it is as follows :— 

19 Cows. 

1 Stock bull. 

5 In-calf heifers. 

3 Heifers between 15 and 17 months. 

8 Heifers between 9 and 14 months. 

2 Heifer calves and a purchased bull calf for stock. 

3 Breeding sows. 

3 In-pig gilts. 

2 Boars, ani the further complement of fattening, store and 
suckling pigs. 

2 Horses (unchanged). 

Feeding of fhe Dairy Cows and other lave Stbdc.— Modem 
methods of feeding dairy cows aecordh^ to indiTidual yield 
have been practised for several years. In s pring , when the 
grass is good and green forage is added, it is not customary to 
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supplement the ration with concentrates unless a cow is 
yielding more than three gallons per day. After the end of 
July, or earlier if pastures fail, supplementary feeding is 
given where yields are above two gallons. In winter, with the 
cows at grass, it is the aim to make the first gallon of milk on a 
daily feed of about 14 lb. of hay and about 56 lb. of kale or 
other fodder crop ; and, whilst oat and pea or vetch hay is 
being fed, one and a half gallons can reasonably be anticipated 
without the addition of concentrates. Although this can be 
taken as the average, no hard-and-fast rule is followed ; and 
the condition of the individual animal, plus any variation in 
the recorded yield, may lead to an occasional modification. 
Nevertheless the cows maintain their condition well under 
such treatment. The general healthiness of the herd, despite 
exposure to winter weather, is proved by the fact that when 
tested not a single animal reacted to the tuberculin test. 
As far as possible, home-grown oats are made to form two- 
thirds of any concentrated ration feed, and they are balanced 
by the addition of palm-kemel cake, decorticated carthnut 
cake or other feeding stuff high in protein value. As far as 
the other live stock on the farm are concerned, an effort is 
always made to keep them in a growing and thrifty condition. 
If the pasturage is short, this is eked out with forage crops or 
hay when necessary. In a similar manner forage crops like 
maize and marrow-stem kale are eaten with avidity by the 
pigs, which are kept growing healthily and sound on their 
legs by free range and balanced rations. 

The feeding of the dairy herd was the subject of cost accounts 
by the Seale-Hayne Agricultural College in the winter of 
1924-26. Estimating the production cost of kale and man¬ 
golds at IDs. per ton and hay at £4 per ton, with an average 
daily yield per cow from November until March of 2-34 
gallons, the cost of food alone worked out at 8*2d. per gallon. 

The Value of Millr Beoordiug.—It was stated that, for the 
first year in which milk records were available, the average 
annual yield was less than 600 gallons. This has been con¬ 
siderably improved. Recording was carried out privately 
for several years, but the advantages of official records were 
obvious, and more recently the work has been supervized by 
the local milk-recording society. By careful feeding and the 
elimination of passengers, the average yield of milk for the 
herd during the past three years has been 816 gallons per 
cow. More than half the herd consists of heifers and second 
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calvers. The highest individual yield was in 1925, by a cross¬ 
bred cow, which gave, after her third calf, 1,366 gallons. 
She had also given 1,209 gallons with her second calf, living 
in the open all the year round, and not being pampered. In 
addition to yield records, testing milk of individual cows for 
butter-fat content is carried out, the average being about 
4*5 per cent. 

Breed of Cattle. —The cows are principally of the local 
South Devon breed. In 1924 a separate herd book was estab¬ 
lished to encourage the milk side of the South Devons. To 
be eligible for entry in this herd book, cows must qualify with 
a yield of 800 gallons in an official milk-recording year, and 
must pass an inspection committee to ensure maintenance of 
the features of the breed. A number of cows are now entered 
in the herd book. 

The South Devon is a very healthy, hardy, dual-purpose 
beast, but is criticised in some quarters on account of its 
legginess. The ideal aimed at is to produce a more compact 
animal than is common with the earlier registered South 
Devons, one closer to the ground, and which, whilst carrying 
flesh, will produce 1,000 gallons of milk per annum. This^ 
alteration is being attempted by the use of dairy bulls as 
short on the leg as possible, without failing in other breed 
points. The bull at present in use is the progeny of a 1,000- 
gallon cow which has been a consistent breeder and milker, 
and his sire’s dam had a record of 1,229 gallons in an official 
recording year. 

Pigs. —^A small pedigree herd of Long White Lop-Eared 
pigs is maintained. The breeding sows run rough at grass 
throughout the year, and all growing pigs are expected to graze 
a proportion of their living. The breed appears to be very 
thrifty, and the sows are excellent mothers. An effort is made 
to dispose of the best young pigs for stock purposes, but 
those not sold in this manner are either sold as stores or 
fattened off. 

Poultry. —^The Rhode Island Red breed is the only one 
kept on the farm, and the laying flock consists of about 100 
birds. Breeding is not done indiscriminately, but a small 
selected breeding pen is maintained, in an isolated field, from 
which all eggs for hatching are obtained. This breed is found 
to be hardy and prolific, and a satisfactory producer of winter 
eggs without any pampering beyond the supply of the 
necessary protein in the food. 
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EXTERMINATING THE WARBLE FLY IN 
DENMARK 

Harald Faber; 

Agricultural Commissioner to the Danish Government, 

Among the many pests with which farmers have to 
contend the warble fly occupies a special position in several 
respects. Its life history is fairly well known ; it is so big that 
it is readily seen ; its maggot or grub grows in an easily 
accessible place, viz,, on the back of cattle, just under the 
skin. The maggot is fairly easily killed, and, as is proved by 
experiments carried out both in England, Germany, and 
Denmark, if the maggots are systematically killed in a district, 
the cattle in the district can be protected against attack, 
because the warble fly does not migrate to any great extent. 
It follows from this that it should be possible for farmers, by 
systematically killing off the maggots over a period of a few 
years, to rid a whole country of the pest, to their great benefit 
and that of the trades dealing in hides and leather. 

In the issue of this Journal for April, 1921, page 92, the loss 
to farmers caused by the warble fly was described as 

enormous.” It is not only that the hides are greatly damaged 
and lowered in value ; the cattle are worried and restless, 
milch cows fall off in milk production, and even the meat, 
after slaughter, is found to be injured. The damage done in 
1903, in so small a country as Denmark, was estimated at no 
less than £275,000. 

The maggots grow during early spring and form lumps or 
boils on the skin, generally along both sides of the spine. 
When the maggots have reached something like full size, the 
skin has formed a considerable cavity in which the maggot 
sits with the point of the abdomen just inside the centre 
opening of the lump, through which it breathes. When large 
the maggot can be squeezed out, but this is a tedious pro¬ 
ceeding, and besides, the maximum damage has then already 
been done. Better would it be to kill the maggot in its earlier 
stage, which can be done by applying various washes or 
ointments which either kill the grub by poisoning or by 
suffocating it by shutting out the air. In 1921, the English 
Ministry recommended a wash made by infusing a powder 
chiefly consisting of tobacco with an equal quantity of lime, the 
wash to be applied once a fortnight during spring until May. 
In Denmark a proprietary hjrpoderma oil has been found 
very efficient; it is applied to the lumps or boils as soon as 
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they are detected; and the maggots are then killed before 
they have done any damage worth speaking of. 

The diflSculty lies in the fact that it is necessary for all 
farmers to act simultaneously. One farmer may rid Us cattle 
of the pest and so avoid the damage to his cattle. But if 
maggots are full grown on cattle at a neighbouring farm, the 
warble fly will reinfect his cattle next year, and he will sooner 
or later therefore lose interest in the uneven fight. TUs 
difficulty is in a fair way to being overcome in Denmark 
through legislation. Before describing how this has been done 
it is only right to point out that the conditions obtaining in 
Denmark make the extermination of the warble fly from the 
whole country easier than it would be in other countries where 
the cattle are kept under different conditions. On account of 
the more severe winters in Denmark, all cattle are stall-fed 
for about seven months, and are generally taken out to the 
fields at the end of April. Consequently it is a fairly easy 
matter to have the cattle treated and inspected before they 
leave the byres, and legislation has taken this into account. 


Danish Laws with regard to Warble Fly.~The first law was 
passed on March 8, 1923, and made it the duty of every keeper 
of cattle to rid his cattle of the maggots of the warble fly 
during the years 1923 and 1924. Every Parish Council was to 
appoint suitable men who, before April 16, that is, while the 
cattle were stiU in the byres, shoidd visit every herd in the 
parish, unless the owner, before April 1, had sent the Council 
a certificate from a veterinary surgeon stating that the maggots 
on Us herd had been destroyed. Maggots found in a herd are 
to be killed at the cost of the owner by men sent out by the 
Council. Refusal to admit the men sent by the Council is 
punishable by fines of from £6 to £50. This first law came 
too late in the season to allow of sufficient preparations to be 
made for inspection. There are about 193,260 herds in the 
country; of these 124,893 were freed from the maggots in 
1923. As a result the percentage of hides damaged by the 
maggots was somewhat reduced. 

A new law was enacted on December 21, 1923, by wUoh 
it was required that all keepers of cattle should rid their beasts 
of maggots of the warble fly during the years 1924 and 1925. 
The law is very similar to the first law. It lays down certain 
rules as to compensation to be paid if an animal should die 
as an immediate result of the treatment to remove or kill the 
maggots. 
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In 1924, 178,044 herds were examined ; in 29*6 per cent, 
of these, maggots were found and exterminated. Similarly 
in 1925. On account of foot-and-mouth disease, inspection 
was prevented in many districts ; the work of extermination 
was not, therefore, as thorough as it might otherwise have 
been. Nevertheless, the results were most encouraging. The 
percentages of hides damaged by maggots were found to be 

In 1922 .. .. . . .. .. 20 per cent. 

In 1923 . 15 „ 

In 1924 . 4J „ 

In 1925 . 4 „ 

and the actual loss in value by the damage was estimated to 
have been reduced between 1922 and 1924 to one-tenth. 

Notwithstanding the adverse conditions, due to the 
prevalence of foot-and-mouth disease, the above results show 
that the total extermination of the warble fly can be accom¬ 
plished in the course of a few years. It was therefore decided 
to proceed on the same lines, and on February 9 this year a 
law was passed very similar to the law of 1923, this new law 
to remain in force until the end of the year 1930, by which 
time it is hoped that the warble fly pest will be extinguished 
so far as Denmark is concerned. 


POISONOUS PLANTS ON THE FARM^-II 

H. C. Long, B.Sc. (Edin.), 

Ministry of Agriculture and Fisheries. 

Poppy Family (Papaveracece) 

The common poppies {Papaver sp.) are not only very 
troublesome hght-land weeds, but are actively narcotic and 
poisonous. The common red poppy (P. Bhoeas L.) is stated by 
Cornevin to be poisonous in all its parts, and to be the cause 
of accidents every year. Poisoning of domestic animals may 
occur if they are fed with fodder crops which are infested 
with poppies, and also when they ingest the capsules and 
seeds with other waste matter from the winnowing or grading 
of cereals. Cattle have been occasionally injured by eating 
unripe poppy-heads when the plant was mixed with clover 
and sainfoin (Henslow). A case is known, however, in which 
cattle were not injured when fed on vetch hay containing 
poppies before these had formed seed. In the open farm 

♦ The first article appeared in the December, 1926, issue of this 
Journal, p. 801 . 
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animals are usually safe where poppies abound, as the 
unpleasant odour and taste of the plants render them obnoxious. 
It may be added that the drugs morphine, opium, and laudanum 
are prepared from poppies. 

The Pea Family (Leguminosce) 

Tndiii.fl Peas* —^Various species of Lathyrvs met with in 
Spain, Italy, Africa, and other paiiis of the world are poisonous, 
and have often led to fatal results when consumed in excess 
by animals. In 1894 no fewer than 123 horses out of 800 
belonging to the Bristol Tramways Company became ill 
through eating so-called Indian peas (the seeds of Lathyrus 
sativus), and many of them died. In a case at Liverpool in 
1884 35 out of 74 cart horses were similarly affected, and 19 
died, 2 were slaughtered and 14 recovered. They were, 
however, given 3 lb. to 4 lb. per head per day. In smaller 
proportion the peas might have had no ill effects. When 
roasted or boiled they seem to be less harmful, if not innocuous, 
for in India the seeds of L. sativus, there known as mutter 
peas, are ground into flour and used for bread. Water in 
which the peas are boiled should be thrown away. Prolonged 
use of the peas in quantity may give rise to lathyrism^ which is 
marked by general paralysis of the legs in man and the hind 
legs in animals. Males are stated to be specially affected. 
Horses, cattle, sheep, and pigs may be involved. South 
European and North African species (L. clymenum and L. 
cicera) may produce similar effects. 

Yellow Vetchling (L, Aphaca L.), a British species, has 
caused violent headaches and vomiting in the case of persons 
who have eaten the seeds. This plant occurs in cornfields from 
the Midland counties southwards, ■ and flowers in June and 
July. It grows to a height of 1 ft. to 3 ft., and bears large 
leafiike stipules and long tendrils. The pale yellow flowers 
are produced singly at the nodes (Fig. 1). 

Lnpines (Lupinua sp.) are sometimes, but not extensively, 
grown in this country on the farm, but various kinds 
are well known in garden cultivation, where they are highly 
valued for ornamental purposes. Some species are valuable 
forage crops, and useful for reclaiming sandy soils, being 
usually ploughed in or folded with sheep. Of these the yellow 
lupine (jL. Ivteus L.) and blue lupine (L. anguatifdiua L.) are 
grown most extensively. The yellow lupine has caused much 
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trouble on the Continent, especially in Germany. Comevin 
states that in 1880 no fewer than 14,138 out of 240,000 sheep 
fed upon it, or 5*89 per cent., died after suffering from a 
complaint termed lupinosis. Sheep were chiefly affected, 
because it was to this class of stock that the crop was principally 
given, but cattle, goats, and horses did not escape. In the 
United States also some species of lupine have caused very 
heavy loss, as of 1,900 out of 3,000 sheep in a case in Montana 
in 1900. In recent American investigations the toxicity of 
five alkaloids isolated from lupines was ascertained.* Lupinosis 
has also been reported to be due to a substance related to the 
bacterial toxins and called lupinotoxine, but there is some 
doubt as to this. 

The quantity of the alkaloids present may vary considerably 
according to soil, climatic conditions, manuring, and other 
factors. In one case, for example, lupines were grown for 
12 years by a farmer without harmful results when given 
to sheep ; then 120 sheep out of 450 became ill, and 80 died. 
The seeds are the most toxic, the pods are less toxic, and the 
leaves the least toxic part of the plant, and dr 3 dng the plant 
in conversion to hay does not render it harmless. The 
conditions of poisoning, however, are extremely indefinite, 
though it has been held to be proved that the presence of a 
fungus is a necessary condition of lupine poisoning. The 
effects may be acute and rapid, or less acute and chronic in 
character. The symptoms of poisoning from the five alkaloids 
were observed in the American investigations mentioned 
above. All cases showed depression and muscular paralysis, 
and death (if occurring) follows from asphyxia ; sparteine 
poisoning is distinguished from poisoning by the other alkaloids 
by the occurrence of general spasms. The earliest symptoms 
with the four alkaloids other than sparteine are restlessness 
and mild excitement succeeded by depression ; fatally poisoned 
animals soon become paralysed, the hind legs being affected 
first; the eyeballs protrude, dyspnoea becomes pronounced, 
respiration becomes gasping and gradually slows and stops. 
In sparteine poisoning severe tremors follow the rapid 
respiration, and paralysis sets in later. 

It must be added that lupines are extensively grown on the 
Continent as a fodder crop, and are generally harmless, and 
in any case considerable quantities must be eaten to cause 

* Stated to be lupanino, lupinine, sparteine, spathulatine, and 
hy droxylupanine. 
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fatal results. So serious has the trouble ibeen at times, however, 
that many investigations have been devoted to the question 
of a means of rendering them harmless. At least four methods 
are practised on a considerable scale in Germany, where the 
plant is grown extensively for reclamation purposes. Briefly 
two of these methods are as follows: The Kellner method 
consists in soaking for 24 hours in cold water, then steaming 
for 1^ hour, and finally washing out with cold water for 
45 hours. The Thoms method consists in soaking for 12 hours 
in cold water, then steaming for IJ hour, then treating with 
0-5 per cent, hydrochloric acid for 12 hours, then washing 
out with cold water for 45 hours. Recent scientific investiga¬ 
tions have established that these methods are quite effective, 
while two other methods were not found to be effective. 

As regards the effect of these treatments on the nutritive 
value of the lupines, all were found to lead to a loss of digestible 
nutrients—^principally in the carbohydrates and minerals ; the 
true proteins were, however, found to be little affected—an 
important point, since lupines are chiefly used to supply the 
protein constituent of the ration. Lupines so treated were 
found to contain 36 per cent, of digestible protein and to have# 
a starch equivalent of 78. Lupines treated by the Kellner 
and Thoms methods were used for all classes of stock. 

In this country lupines seem to be most commonly grown 
by farmers in Suffolk, and the blue variety is most in favour 
in that county. 

Java Beans (Phaseolm lunatus) are the seeds of a foreign 
bean which have been occasionally imported into this country 
from the East for feeding purposes, and, owing no doubt to 
their general similarity to white haricots and butter beans, 
have found favour with farmers and others. In the first few 
years of this century there occurred a number of cases of 
poisoning by so-called “Java” beans. In March, 1906, the 
Board of Agriculture published a report of the poisoning of 
farm animals at eight centres. In relation to two of them the 
number of animals was not stated, but at the other six 133 
head of cattle were involved, and of these no fewer than 43 
died. The meal on which the animals were fed was prepared 
from the beans of P. lunatvs, of which several types occur in 
cultivation and in the wild state. The different types are of 
different origin and are variously described as Rangoon beans, 
Lima beans, Java beans, Burma beans, and Paigya beans. 
They exhibit considerable differences in colour, some of them 
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being creamy-white, and others reddish-brown, brownish, or 
pinkish with purplish spots and blotches, purplish-black, or 
black with white stripes. 

The poisonous principle is phaseolunatin, which, under 
certain conditions, gives rise to prussic acid. l"he largest 
proportion of the poison appears to be contained in the coloured 
beans ; the white or cream-coloured forms (usually Lima beans 
or “ white Rangoon beans ”) contain much less, or none at all, 
and are in general safe for feeding to stock. The coloured forms 
are liable to prove poisonous. Before any doubtful kinds of 
beans are used for feeding purposes their identity should bo 
ascertained, and they should be purchased under guarantee. 

Laburnum (Cytisvs Laburnum L.) is a decorative tree, well 
known throughout the country, the drooping racemes of 
yellow flowers appearing in May and June. As it may often 
overhang a park or other pasture in which stock are grazing, 
it must be mentioned, as it is one of our most poisonous plants. 
It is stated by Henslow to be “ certainly one of the most 
poisonous of all trees cultivated in gardens ” ; and Comevin 
remarks that numerous experimental researches have proved 
that the wood, bark, leaves, flowers, seeds, and roots are 
poisonous, the seeds especially so. He found that 1 Ib. of the 
seeds would kill a horse weighing 10 cwt. The poisonous 
principle is cytisine. It is stated that there is marked seasonal 
variation in the amount of poison present in the leaves and 
pods owing to migration of the poison into the seeds. A case 
was recorded by the Board of Agriculture in 1908, in which 
two horses were alleged to have been poisoned in North Wales 
by eating laburnum seeds, which were found in their stomachs 
on 'posi-mortem examination, although in very small quantity. 
Ruminants are much less susceptible than horses, in fatal 
cases of which death is stated to take place in great agony. 
Many children have been poisoned, and fatafly so, through 
eating the flowers and seeds. 

Bryony (Cucurbitacece) 

Bryony {Bryonia dioica L.) is one of the best-known hedge 
climbers of the countryside in England, but is not found in 
Scotland and Ireland (Hooker). The leaves are five-lobed, 
light green in colour, and the plant climbs by means of long 
threadlike tendrils, which twine round other plants for support 
(Fig. 2). The rootstock consists of large fleshy tubers, some¬ 
times nearly two feet long, thick as a man’s arm, white, 




912 


Poisonous Plants on the Fabm, 


[Jan., 


succulent, and fleshy, with an acrid, bitter, and disagreeable 
taste (Henslow). The flowers are quite small and greenish- 
white, appearing between May and October ; they give rise to 
red berries. Bryony has an unpleasant odour, and contains 
a milky, nauseous juice. It is a highly irritant plant, and the 
tuberous roots have been the cause of the poisoning of whole 
families who have eaten them instead of parsnips and turnips. 
It has been estimated that 40 berries would cause the death 
of a man, and that 15 would similarly suffice in the case of 
children (Comevin). Though in the case of man it has been 
the cause of considerable trouble, no deaths of domestic animals 
have been noted. Yet animals might conceivably eat it in 
time of scarcity, poultry eat the berries, or grazing pigs might 
root out and eat the large fleshy rootstocks. The poisonous 
principle is bryonin. 

The Hemlock Family (UmhdlifercB) 

A number of wild plants of this group are very highly 
poisonous and have caused very many losses of farm live stock 
and deaths among human beings. They are related to the 
carrot and parsley and have a somewhat similar general 
appearance to one another, but differ in detail. The most 
important of them are hemlock, water dropwort, cowbane or 
water hemlock, and fooFs parsley. Opinions differ considerably, 
however, as to which is the most deadly, as the account below 
will show. 

Hemlock (Conium ynticulatum L.) may attain to five feet or 
more in height. It has a hollow, smooth stem, somewhat 
shiny, and more or less thickly dotted with purplish spots 
(Fig. 3). The leaves are large and compound, and the segments 
are deeply cut, as in most plants of the order. Hemlock is 
commonly found in waste places, on banks, near hedges, and 
by roadsides and streams, and in Yorkshire is found at an 
altitude of 1,000 ft. It is a strikingly handsome biennial, and 
flowers in June to July, the small flowers being white and in 
“ umbels.’’ Owing perhaps to the fact that the whole plant, 
especially when bruised, emits an unpleasant mousy odour, it 
appears rarely to be touched by stock when in the growing 
state, although in the United States, where it has become 
naturalized, many domestic animals have been killed by it. 
Cattle, horses, sheep, and pigs have all been poisoned by 
hemlock. Gk>ats and sheep are believed to be much less affected 
than other stock. The early spring is the time when it is 
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likely to be most dangerous, fresh green herbage being then 
most scarce. The German authority, Pott, states that after 
eating hemlock cows produce milk having an unpleasant 
flavour. Cases of human poisoning have arisen from eating 
the seeds for those of anise, and tlmough using the leaves for 
parsley; the roots have also been mistaken for parsnips and 
eaten with bad results. The plant has been known from 
ancient times to be poisonous, and it was probably the poison 
of the hemlock which was administered to the philosopher 
Socrates by the Greeks. 

The poisonous principle consists of several alkaloids, the 
chief of which is coniine, which is volatile. The poison is at 
first chiefly seated in the leaves, but later in the fruits or 
“ seeds,*’ which Comevin states are more toxic before than 
after maturity. As in the case of certain other plants, the 
poison is largely dissipated when the plant is dried, as in hay. 
The root is less poisonous than the rest of the plant, and is 
said (U,S, Farmers' Bull,, No. 86) to be nearly harmless in 
March, April, and May, but dangerous afterwards, especially 
during the first year of its growth. Writing in 1909, Ewart 
noted that hemlock had recently been responsible in Victoria 
for the poisoning of a number of cows and for the death of 
a child ; it became a “ proclaimed plant ” for the State in 
1907, The plant should be avoided as food in any form by 
man or animals, and where there is danger of its being taken 
in this way it should be eradicated by hand pulling as fast as 
it appears, or by repeated cutting. 

Cowbane or Water Hemlock (Cicuta virosa L.) is a weed 
which grows in damp, watery places, as by the edges of ponds, 
ditches, rivers, etc., from the southern counties as far north 
as Dumbarton and Forfar, and in Mid- and North Ireland, 
but is local and seldom abundant. It is a perennial plant of 

2 ft. to 4 ft. in height, with large compound leaves, the serrated 
segments of which are long and narrow; the small white 
flowers are produced in July to August, and occur in umbels 

3 in. to 6 in. in diameter. The stem is stout, furrowed, hollow, 
and somewhat branched, and the rootstock short, fleshy, and 
hollow. It has been mistaken by man for celery or parsnip 
with fatal results. Animals are not usually attracted by this 
plant, but it is highly poisonous and has often proved fatal 
to farm stock, sheep and goats being the least readily affected 
and cattle the most susceptible. Small quantities are sufficient 
to cause poisoning. Like water dropwort {see below), it proves 
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dangerous to cattle at grass when herbage is scarce, and when 
the plant has been dug out of ditches, etc., and left lying on 
the banks. It is poisonous in both the fresh and dried state. 
Cornevin says that cowbane is regarded as being the most 
harmful of the umbellifers. The fleshy rootstock is the most 
harmful part of the plant. Mueller in^cates that 1 lb. of the 
dried plant would suffice to kill a horse. ’ When removed in 
clearing out ditches this plant should be burnt, and when 
found where stock have access to it it should be destroyed. 

Water Dropwort {(Eruinthe crocata L.), also, like cowbane, 
sometimes termed water hemlock, is a poisonous plant which 
is much more frequently the cause of harm to live stock than 
cowbane [see above). It is a perennial weed of 2 ft. to 6 ft. 
in height, which occurs in damp meadows, marshes, ditches, 
and other wet places from Argyll and Elgin southwards. The 
leaves are large and compound, with much divided leaflets 
(Fig. 4). The small flowers are white, in large umbels on 
terminal stalks, and appear about July. The stem is grooved, 
hollow, and branched, while the rootstock is a fleshy and 
spindle-shaped “ tuber.All parts are poisonous, especially 
the fleshy rootstock. The leaves have been mistaken for 
celery, and the roots for parsnips, with fatal results. Johnson 
and Sowerby (1861) record the poisoning of 17 convicts working 
near Woolwich who came across water dropwort and ate it in 
mistake for celery and parsnips. Nine suffered from convulsions; 
four of them died within a few hours and two more during the 
next few days. It is not rendered harmless by drying. When 
ditches are cleaned this plant may be thrown out on the banks, 
and cattle are not infrequently poisoned by eating these 
clearings. The poisoning of horses, cattle, and sheep has been 
recorded in the veterinary and agricultural Press, and there 
can be little doubt that the plant causes loss of stock every 
year. In the PharmacevHcal Journal for 1902 this plant was 
mentioned by Holmes as the most dangerous and virulently 
poisonous of all our native species. Its effects are very rapid, 
and fatal results may follow within a few hours after ingestion 
of the plant. Both stem and root contain juice which becomes 
yellow on exposure to the air. The root is the chief seat of 
the poisonous principle, and hence the most dangerous part 
of the plant. It is clear from the literature on the subject that 
a very little of the root is sufficient to cause death, and 
Cornevin quotes the following amounts of the fresh root as 
sufficient to cause poisoning of live stock :— 
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Horses .. .. .. 1-00 lb. per 1,000 lb. live weight. 

Cattle .1*26 lb. „ 1,000 lb. „ „ 

Sheep .0-21 lb. „ 100 lb. „ „ 

Pigs 0*15 lb. 1001b. „ „ 

Other poisonous species of (Enantlis are met with in Great 
Britain in damp situations. 

FooPs Paisley {jEthiisa Cynapium L.) is a small annual 
weed of gardens and cultivated fields, attaining to a height of 
2 ft. (Fig. 5). It occurs from Elgin southward, and also in 
Ireland. The stem is hoUow, striated, and branched. The 
foliage is compound, and resembles parsley, but is very dark 
green in colour. The flowers are small, white, and irregular, 
bear long drooping bracts, and open between July and 
September. (The flowers of true parsley are yellow.) The 
roots are spindle-shaped, slightly resembling radishes. The 
plant emits a nauseous odour when bruised. Some authorities 
regard it as more or less harmless, but others hold it to be 
strongly poisonous, and there can be no doubt that in some 
circumstances it certainly is so. Comevin says that at the 
time he wrote it was regarded as the least active of all the 
hemlocks, though it has been the cause of more accidents to 
man. The foliage and root have been the cause of the death of 
human beings owing to their resemblance respectively to 
parsley and radishes. Owing to its unpleasant odour farm 
stock are probably only likely to take it in times of scarcity 
of other green herbage. An investigation of the plant by 
Messrs. Power and Tutin some years ago showed that it 
contained a principle similar to the coniine of the hemlock, 
though in very small amount. Climate and the stage of 
development, however, might involve the presence of larger 
quantities, and the authors were led to observe that “ it 
cannot be considered improbable that under favourable con¬ 
ditions of growth the proportion of alkaloid may be increased 
to such an extent as to impart to the plant the poisonous 
properties ascribed to it.’* A correspondent informed me some 
years ago that in North Lmcolnshire this weed is sometimes 
very anno 3 dng on the low, clayey, peaty alluvium, and is 
difficult to eradicate, even a bare fallow in one year failing to 
reduce it effectively, th^ next year’s wheat crop being full of 
it. The weed, however, is an annual, and two successive root 
crops regularly and thoroughly hoed should considerably 
reduce it. 
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PYRETHRUM-GROWING FOR INSECTICIDAL 
PURPOSES 

{A Preliminary Beport) 

J. C. F. ;^YER, M.A., AND R. Stenton, 

Plant Pathological Laboratory^ Harpenden, 

It has been known from the earliest times that various 
plants of the chrysanthemum family have insecticidal pro¬ 
perties, and this knowledge is often reflected in such names as 
‘‘ fleabane,” which are still current, though the plants* powers, 
or supposed powers, of repelling insects are no longer 
employed. One plant of this family, however, known as 
“ pyrethrum ** or buhach,** is still of considerable importance 
as producing one of the principal ingredients of domestic 
insect powders, and recently, owing chiefly to French and 
Swiss investigations, it has found an increasing use in vine¬ 
growing and horticulture. 

Properties of Pyrethrum Insecticide. —^Pyrethrum insecti¬ 
cides are very toxic to most insects, which they kill or paralyse 
by contact (as opposed to poisons taken internally), and they 
have the additional and very great advantage of being harm¬ 
less to man and domestic animals. On the other hand, they 
are very quick to lose their toxic properties when exposed to 
the air, and in the crude condition have been found to vary 
so greatly in strength that the production of an article 
sufficiently standardized for general horticultural use has been 
exceedingly difficult, if not impossible. However, the value of 
pyrethrum for certain purposes, and specially its harmless¬ 
ness to everything except insects, has again attracted 
attention, and the more recent Swiss and French work 
indicates that its disadvantages may be mitigated, if not 
overcome, by improved methods of cultivating the plant, 
and subsequently of extracting its active principles. 

Sources of Pyrethrum. —^The pyrethrum of commerce con¬ 
sists of the dried flowers or flower-buds, subsequently ground 
to powder, of three species of chrysanthemum (using the 
term in its botanical sense), of which two ((7. cameum Bieb. 
and (7, roaeum Bieb.) arc found wild in Asia Minor, the 
Caucasus and Persia, and the third ((7. cineraricefolium 
Trev.) in Dalmatia, Montenegro, Herzegovina, and the 
neighbouring countries. It is said that present supplies 
are derived almost wholly from the Dalmatian species and 
come partly from Dalmatia itself and partly from Japan» 
to which country the crop was introduced some forty 
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years ago, and where it is now extensively cultivated. The 
unsatisfactory nature of these supplies has recently persuaded 
the Swiss and French to attempt again the growing of the plant 
in Western Europe—an experiment which had several times 
been made,but never on a sufficient scale to test the commercial 
possibilities of the crop. These further trials were more com¬ 
prehensive than those made previously and met with con¬ 
siderable success, with the result that pyrethrum is now 
being produced on a commercial scale in Prance and Switzer¬ 
land as well as in North Africa. The fact that pyrethrum 
could be successfully grown as far north as Paris suggested 
that the crop should at all events be tested in England, and, 
thanks to the generosity of M. Vayssiere, of the Entomological 
Station of Paris, a supply of seed of Swiss origin was received 
in the late summer of 1924. By a fortunate coincidence, 
Messrs. A. Joensson & Co., of Kobe, who had also suggested 
the growing of pyrethrum in England, were able early in 1925 
to present to the Ministry considerable supplies of Japanese 
seed, for which assistance the warmest acknowledgments 
are now made. 

Psmihrani-Orowiiii^ in England. —^Accounts of pyrethrum¬ 
growing in France and elsewhere suggest that the plant is 
rather particular, preferring a warm situation, and a soil 
which is dry, well supplied with lime, but otherwise poor. 
As the exact importance of these conditions was unknown, 
it was decided to test the crop at a number of stations through¬ 
out the southern half of the country, and, through the kind 
co-operation of the authorities concerned, plots are now in 
existence at the following places :—^Royal Botanic Gardens, 
Kew; Royal Horticultural Society, Wisley ; South-Eastern 
Agricultural College, Wye, Kent; East Mailing Research 
Station ; Swanley Horticultural College ; East Sussex County 
Agricultural Committee, Lewes ; University College, Reading ; 
Southampton County Agricultural Education Committee, 
Sparsholt; Long Ashton Research Station, Bristol; Seale 
Hayne College, Newton Abbot; Isle of Scilly Experiment 
Station; University College, Aberystwyth; Isle of Ely 
Education Committee, Wisbech; Middlesex Education Com¬ 
mittee, Denham, Bucks. In addition there are plots at the 
Plant Pathological Laboratory, Harpenden. 

Owing to the fact that the Swiss seed arrived earlier than 
the Japanese, and also because of initial failures in the seed¬ 
bed and the consequent necessity for resowing, there is con- 
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siderable variation as regards the age of the plants between 
one plot and another. As a result, any discussion as to the 
relative suitability of the various localities for growing 
pyrethrum would be premature. Some observations common 
to a majority of the plots may, however, be made. 

Sowing the Seed, —Seed-sowing has been tested both in the 
open and under glass, and as a whole sowings made in the 
open failed. Under glass the Swiss seed germinated well, but 
the Japanese only to about 33 per cent. Sowing was carried 
out both in late summer and spring with good results, but 
perhaps the former has proved better, since the seedlings, when 
pricked out in cold frames, withstand the winter without 
trouble, and, being planted out the following spring, have the 
whole summer to become strong plants for flowering the 
subsequent year. (Pig. 1.) Plants from seed sown in the spring 
grow equally well, but are not so large by autumn, and are 
therefore less likely to crop the following year. (Pig. 2.) 

Hardiness ,—As regards hardiness, it was perhaps fortunate 
that the winter of 1925-26 was exceptionally trying, severe 
frosts being experienced in addition to the damp cold usual 
to the climate. In spite of this, the plants—both of thq 
Japanese and Swiss strains—showed no ill-effects whatever, 
and this was the same whether the soil was the water-logged 
clay of Harpenden or the sands of Surrey. On the whole, the 
first experiences suggest that, although cold-frame treatment 
is desirable^ or even necessary, in the seedling stages, the 
plant is perfectly hardy and takes kindly to most soils, and is, 
in fact, as easy—^if not more easy—^to grow than the common 
garden pyretl^ms. 

Harvesting .—^The next consideration is the harvest. 
Appreciable crops were produced at East Mailing, Newton 
Abbot, Wye, Isles of Scilly, Wisley, Sparsholt, and Harpenden, 
and smaller amounts from a few of the more precocious of the 
younger plants at Denham and Reading,*** but owing to 
differences in maturity of the plants, a fact to which attention 
has already been drawn, any reference to the relative yields 
might prove misleading—except, perhaps, in the case of 
Harpenden plants from Swiss seed, which, owing to the 
advantage of an early start, were fully mature and were 
harvested during June, three pickings being taken just before 
the flowers were fully o pen. T he flow ers were out with a 

♦Fine plants were grown at Kew, but were used for nuking 
r^lac^ents in other plots which did not contain their fuS 
complement. 
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convenient length—about 16 inches—of stalk, since it was 
found in France that the stalks contain appreciable quantities 
of the insecticidal substance. Altogether 21 lb. of fresh flowers, 
neglecting stalks, were gathered from an area of 1 rod, and 
when dry weighed 5 lb. This compares quite favourably with 
a French estimate of 2J lb. per rod as the crop reasonably 
expected in France, although from specially selected strains in 
Morocco ten times this yield has been obtained. Drying was 
carried out by exposing the flowers in trays and on sheets 
to the sun for three or four days until the stalks were crisp. 
Then they were kept for a further period of three or four 
weeks in a dry shed which, on suitable days, could be freely 
ventilated, and when quite dry they were stored in closed 
metal containers. 

Finally, it may be mentioned that the plants wliich cropped 
in 1926 are still growing strongly and give promise of persisting 
for at least another year. In France it appears that a 
plantation is expected to last for some eight to ten years. 

Quality of the Crop .—Judging by Continental writers on 
pyrethrum, it was considered not unlikely that, while the 
plant might grow in England, the flowers would be deficient 
in active principle, except j^erhaps in hot seasons and in 
specially favoured localities. The 1926 crop was not harvested 
in time for any extensive trials to be made, but it is interesting 
to find from preliminary experiments that English-grown 
flowers, both of the Swiss and Japanese strains, are decidedly 
toxic to insects. Alcoholic extracts corresponding to J, 
and 1 lb. of dried flowers per 10 gallons of water have all 
proved destructive to the caterpillars of the thorn moth (Selenia 
tetraluuaria Stand Cat.) and of the large cabbage-white 
butterfly, although in the laboratory consistent results have 
not yet been obtained. Mr. Theobald, of Wye, who used 
aqueous solutions in the open, obtained good controls of the 
small cabbage-white caterpillar and of the diamond-black 
moth caterpillar, but, as at Harpenden, found unaccountable 
difficulties in getting equally good results against the large 
cabbage-white butterfly caterpillars. However, tests so far 
have only been of a quite preliminary nature, and nothing 
in the way of conclusions are justified. 

Besulbu—^The first results of the experiment are, neverthe¬ 
less, imexpectedly hopeful, for it is clear that cultivation in 
the Engliftb climate should present few difficulties, while at all 
events in 1926—^not too favourable a summer—^the product 
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is at least of fair average quality when compared with French 
commercial samples. FuU tests must next be made with the 
pyrethrum from the different stations, and in this the valuable 
co-operation of the chemical department of Bothamsted has 
been seoiured. If these tests prove favourable, the commercial 
aspects of pyrethrum-growing will need more careful examina¬ 
tion : on the evidence at present available it is at least clear 
that pyrethrum-growing for insecticidal purposes is worth 
further exploration. 

Thanks are due to the Directors and Staffs of the Colleges, 
Besearch and Experiment Stations previously mentioned for 
their generous help in providing ground for the experiments, 
and for the care and attention the work received. 

GLEAN MILK EXHIBITS AT AGRICULTURAL 

SHOWS 

D. H. Robinson, B.So., N.D.A., and 
E. L. Cbossley, B.Sc., A.I.C., 

Harper Adams Agricultural College. 

Aobioultueal shows offer good opportunities for enlisting 
interest in the question of clean milk and for giving information* 
to those who wish to produce a pure article. The character of 
clean milk exhibits, however, shows a tendency to become 
stereotyped; it is important, therefore, that new features 
should be devised to stimulate the zeal of those already 
conversant with the subject and to provoke the attention of 
others. 

Space for such exhibits at shows is necessarily restricted, 
usually limited to a few square feet, and it is often very difficult 
to decide how to utilize it to the best advantage. H a Clean 
MUk Competition has been held locally, the problem is 
simplified, since, by giving judicious prominence to the results, 
considerable enthusiasm may be stimulated. 

Competition Results in Gtapbic Form.— At the West Midland 
and other shows last year ( 1926 ) the figures provided by the 
Shropshire Clean Milk Competition were utilized for a graphic 
display. Very great interest was evinced in some curves drawn 
out to demonstrate the progress or otherwise of certain 
competitors. These graphs, so far as is known, were the first 
attempt to convey at a glance information regarding total 
count, B. Coti, and keeping quality. The co-ordinates were 
plotted in such a way that the total bacterial count, B. Coii, 
uid keeping qualify at 60 ° F. formed the three ordinates d the 
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graph, whilst the abscissa was divided into six parts, repre¬ 
senting the six rounds of the competition. It will be seen that 
the total number of bacteria and the number of coliform 
organisms increase in passing from the bottom to the top of the 
graph ; the keeping quality, on the other hand, decreases in a 
similar direction. In other words, high bacterial contammation 
is plotted alongside a low-keeping quality, and vice versa. 

The obvious reason for such an arrangement was to 
demonstrate the relationship, if any, between bacterial con¬ 
tamination and the keeping quality of milk, as, if any such 
relationship existed, a similar type of curve would be found in 
each of the three cases. By reason of the different nature of the 
three sets of data under consideration, it is impossible to obtain 
strictly comparable scales of measurement, so that complete 
coincidence of the three curves was not expected, nor indeed 
necessary. 

In point of fact, the correlation obtained was remarkably 
close, as will be seen from the figures. It is considered that 
curves of this nature make the results more readily intelligible 
than a mass of figures, since the progress of a competitor is 
immediately visible. Examinations of a number of curves 
showed quite conclusively that the keeping quality depends 
equally upon the total bacterial content and the degree of 
contammation by Bacillus Coli, Any regular disparity between 
morning and evening samples of milk also stands out very 
clearly, as will be seen from figure 2. In the case of this 
particular competitor the high bacterial count in the morning 
samples was discovered to be due to the mixing of left-over 
evening milk with the morning milk. 

Curves on the lines of those in figures 1 and 2 prominently 
displayed in an exhibit never fail to produce a large crop of 
questions and provoke much useful discussion. They are of 
special interest to the workmen engaged on farms competing 
in clean milk competitions, to whom mere statements of 
figures make no appeal at all. 

Other Forms of Eddbit. —The cotton-wool straining discs 
used for sediment tests in the Shropshire Competition were 
mounted and framed as an exhibit. Althou^ there is little 
correlation between visible dirt and bacterial contamination, 
the discs make a quite useful demonstration, and one thnt 
appeals to the least intelligent. Another exUbit which has 
b^n most valuable and provocative of interest is a small scaSte. 
model of an ordinary farm copper or boiler, adapted for me aa 
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a simple steam sterilizer on the lines recommended by the 
National Institute for Besearch in Dairying. About six inches 
high, made of three-jdy wood, painted to look like brickwork, 
the model has a perforated lid and steaming box complete. 
When set up with a model chum over the jet it seems to 
attract immediate attention and inquiry. 

It has been found that plates showing bacterial colonies do 
not excite much attention from the average person, possibly 
because the light in a tent is not very good and the colonies are 
not clearly seen, but more probably because, if seen, they are 
not easily understood. The number of such plates which can be 
usefuUy employed is small, and it would be better to dispense 
with these and statistical statements in favour of exhibits 
which, if less purely scientific, are more generally attractive. 


THE GRADING OF EGGS* 

flhnnW Eggs bd Graded ?—^Practically all the 2,600 million 
eggs aimually imported into this country are more or less 
closely graded by weight before they leave the country of 
origin. The purpose of grading by weight is to bring about 
uniformity in size. This is preferred by distributors and 
appeals to consumers. In some countries efficient grading is a 
stotutory requirement; the Governments of Northern Ireland, 
the Irish Free State, Canada, South Africa, Denmark, Norway, 
Latvia, and Esthonia are among those that have taken legis¬ 
lative steps in this direction. E^s from these countries find 
their way to distributors up and down England and Wales, 
who are quick to appreciate the fact that methodical grading 
e n ab le s f^em to order their precise requirements in terms 
of eggs weighing, say, 16 lb., 16 lb,, 17 lb., or 18 lb. per 120, 
and to be reasonably sure of getting what they want. But 
grading acocHrding to weight is not sufficient; condition must 
also be considered. Many exporting countries have, therefore, 
prescribed standards of mtemal quality in order to ensure 
thkt the e ggs they send to the British market attain a high 
degree of excellenee and can be relied on by distributors 
here. Fkkally, there is the growing demand that imported eggs 
should be made identifiable; 

On the above facts rests the prima fade case for* the 
systematio testing and grading of eggs from the surplus- 
produen^ areas of this country that are sent t o the large 

* The MinistiT's Marieeting Leaflet No. 1, ot^fnes of iriach may bo 
obtained; free ana post bee cn applioatioa. 
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oonstuuing centres for sale in competition with tested, graded 
and, in some instances, guaranteed produce from surplus- 
producing areas abroad. The sale of a product is based on 
human valuations: the distributor, whether wholesaler or 
retailer, has a choice; eggs from all over the world compete 
for his patronage and he may be expected to buy those which, 
in his experience, he can sell to best advantage. 

The English new-laid egg is unsurpassed in quality, but it 
is unnecessarily handicapped in the trade by failure to grade 
and by the lack of standard grades that are recognized and 
applied uniformly throughout the country. Graded eggs can 
be sold to distributors on the basis of gride mthmit personal 
inspection; this facilitates sale direct from producing areas^ 
reduces marketing costs, facilitates forward contrcwts with dis¬ 
tributors and minimizes disputes. Grading reduces transportation 
costs by keeping unmarketable eggs at home, increases market 
value, encourages a high standard of production, and is the 
essential foundation of advertisement. A standard grading 
system makes possible the effective quotation of matket prices; 
it begets confidence, promotes business, and widens the market 
all round. 

Clearly, the question ‘‘ SlmM eggs be graded ? admits only 
of an affirmative answer, particularly in regard to eggs from 
areas, such as the Eastern Counties, Somerset, Devon, Cornwall, 
Cumberland, Westmorland and parts of Wales, that are surplus 
to local requirements and have to find a market farther afield. 
What producers must consider is how, where and by whom shall 
grading be carried out. 

How ? —^The Ministry of Agriculture has recently conducted 
an investigation into the methods of marketing eggs; a 
Report^, based on the investigation, has been issued. In this 
Report the importance of standard grading is recognized as a 
first step in the improvement of marketing organization, and 
a system is outlined for consideration. This is set out below. 

Where ? —In order to derive the maximum advantage from 
grading, it should, as a general rule, be carried out in the 
producing areas before the eggs are consigned away. 

By whom ? —The answer to this depends on circumstances. 
Large-scale producers may find it both practicable and con¬ 
venient to grade their own supplies whether for sale direct to 
- —— s .. ... 

* Report on Egg Marketing in England and WeUes. Ministry ol 
Agriculture and Fisheries: Economic Series. No. 10; obtainable 
from His Majesty's Stationery Office, Adastral House, Kingsway, 
W.C. 2. Price 6d. net; post free Oj^d., or from any bookseller* 
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distributors or through the medium of local markets. Some 
already do this, but the great majority do not. In any event, 
small-scale production is the general rule, and it is obvious 
that small lots of eggs cannot be effectively graded unless they 
are concentrated at convenient points for the purpose. This 
concentration is effected every day in the surplus-producing 
areas by country wholesalers of the dealer type, who draw 
their supplies from many farmers and from many markets. 
Where they exist, collecting depots, organized by producers on 
co-operative lines, are also assembling centres. Both are in 
a position to and should test and grade the supplies they 
handle before dispatching them to buyers. 

The Suggested Giading Scheme.— This provides first for 
distinguishing between eggs of “ new-laid ” quality and 
other eggs, and secondly for grading both classes according 
to weight. 


Quality 

Rpecification 


Eggs that have not 
been cold-stored 
or preserved in 
any way that 
show the follow¬ 
ing character¬ 
istics ;— 

Shell: Clean and 
sound 

White : Translucent 
and firm 

Yolk : Translucent 
or faintly but not 
clearly visible 

Air Space : Not ex¬ 
ceeding J inch in 
depth 

All other eggs fit for 
human consump¬ 
tion 




Weight specifii 

nation 


Grade 

Weight per 120 
®gg8 

Mini¬ 

mum 

egg 

weight 

Retail 

selling 

rate 



Nomi¬ 

nal 

Actual 


1 

English ^ 


Lb. 

Lb. 

Oz. 

Eggs 
per lb. 

New- 

Laid 

Specials - 

17 

16 J to Vi 


7 


Standards 

i 

164 

16tol5i 

n 

8 

English ; 
Trade 

Smalls 

14 

134 to 

1* 

9 


Eki^anation. —Qtudiiy Qradea .—^Having regard to the 
nearness of home producers to their markets and to the 
facilities for rapid transport that are, in general, available. 





926 The Geadino of Eoos. [Jan., 


it is reasonable to suppose that, with good faith and good 
organizaiion on the part of both producers and distributors, 
the great bulk of home-produoed eggs could reach the con¬ 
sumer in new-laid condition. It follows that all that is 
necessary is to define the term “ new-laid ” ; eggs that fail 
to attain the “ new-laid ” standard, but are fit for human 
consumption, would stiU be marketable, but not in the “ new- 
laid ” category. Similarly, pickled, processed and cold-stored 
eggs would be sold under their appropriate designarions. 

The proposed definition of “ new-laid ” is based on the 
condition of the eggs as disclosed by the process known as 
“ candling,” and is such as to allow for natural condition at all 
seasons of the 3 rear and for the time reasonably necessary to 
get the eggs to the consumer. It is considered that an ur 
space of ^ in. is compatible with new-laid condition, when 
taken in conjunction with the qualification for yolk and wlute ; 
alone, it is an unreliable guide. Hitherto there has been a 
tendency to exaggerate the importance of the air space, 
probably because it is easily measurable ; it is variable even 
in a newly laid egg. 

“ Candling ” is essential for eggs that are to be sold as 
"new-laid.” Age, of itself, is no criterion. It is only by 
" candling ” that abnormalities due to natural causes, or loss 
of condition due to faulty handling, can be detected. 

Weight Orades .—Only three weight grades are suggested; 
this should facilitate grading by ordinary selection, which is 
the method intended. The grading should, however, be checked 
by taking the weights of graded consignments before dispatch. 

The majority of home-produced eggs approximate closely 
to a weight of 2 oz. each. This weight has been the aim of 
poultry breeders for the past 26 years. A “ Standard ” weight 
grade of 16J lb. per 120 eggs serves, therefore, to covot the bulk 
of home produce. But many poultry breeders are now aiming 
at a steady improvement in egg size and this must be met by 
an increase in the value of large eggs if efforts in this direcrion 
are to continue. Fortimately, there is a demand for extra- 
large eggs. The “ Specicd ” grade of 17 lb. pw 120 would 
best meet this demand and would cover a considerable pro¬ 
portion of the supplies marketed in the spring seascm. A 
surplus of small eggs is, however, unavoidable at all rimes. 
They have their value, especially in the autumn whm ^elr 
producricm is at its highest and new-laid eggs of otiM g^jmlas 
are scarce. To provide for them, a weij^t grade d 1# mw fat 
120 eggs is suggested for " BmedU ”; this grade would meel 




19?7.] Bbobkt PBODtronoNS ov Ordnance Survey. 927 


the requirements of hotels and restaurants for “ poaching ” 

The three weight grades tentatively proposed lend them¬ 
selves to the retail sale of eggs by weight. Thus “ Specials ” 
could be sold at 7, “ Standards ” at 8, and “ Smalls ” at 9 eggs 
to the lb. 

Minimum Egg Weight. —In order to ensure reasonable 
imiformity in size, minimum egg weights have been suggested ; 
the object of grading might otherwise bo defeated. 

Weight AUoivance. —^It is recognized that in the autumn there 
is a natural fall in egg weight due to early pullet production. 
To allow for this, to facilitate grading by producers who may 
only handle comparatively small supplies and to allow for 
gra^ng errors on the part of inexpert operators, a tolerance of 
^ lb. per 120 eggs is recommended for each grade. The example 
of Northern Ireland shows, however, that, as experience is 
gained, the tolerance can be dispensed with ; this is desirable 
in the interests of the trade. 


RECENT PRODUCTIONS OF THE ORDNANCE 

SURVEY 

Summary of a Paper* read by Captain J. 0. Withycombe, of 
the Ordnance Survey, before Section E {Oeographical) of the 
BrUiah Association Meting of 1025. 

Map-makino may be regarded from two distinct standpoints 
—^the scientific and the artistic. One of the chief preoccupa¬ 
tions of the cartographer should be to reconcile these two 
aspects ; to produce a beautiful map which is also accurate 
and legible. 

In modem times there has been a tendency all over the 
world to lose sight of the artistic aspect of maps, but, perhaps 
because the tradition of the old map engravers has to some 
extent been preserved in the Ordnance Survey, the sheets of 
the one-inch map still have an aesthetic appeal. The evolution 
ol the Survey small scale maps can be traced direct to the 
sixtemith century and beyond into the Middle Ages. The 
first maps produced by the Department were those of the 
South of England on the scale of one inch to one mile, which 
were prepaid and published under Colonel Mudge in the Tower 
of Ixmdion during the first two decades of the ninete enth 

* Ordnanee Survey ProfessioMd Papers (New Series), No. 10. HAI. 
StiUiioseiy Office, ^oe 9d. net. 
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century. It is easily seen that these maps are a product of a 
well-established tradition, and it is a fascinating study to 
trace the development of this tradition through the successive 
generations of English cartographers to the Ordnance Survey 
of the present day. It is interesting to note the influence of 
methods of reproduction on style; the script used in the 
sixteenth century was engraved but still retained the character 
of letters written with a reed pen, and was gradually converted 
into a type of script writing better suited for engraving ; the 
beautiful Roman letters used by the earliest map makers 
underwent a similar change. 

So long as copper plate printing was employed as the only 
means of reproduction there was very little scope for develop¬ 
ment, but as engraved maps these early sheets were very 
complete and any alteration would be likely to spoil them. 

Introduction of Lithography. —^The introduction of litho¬ 
graphy revolutionized everything, making possible the printing 
of maps in many colours. The engravers* tradition remained, 
however, and, although large scale plans were lithographed 
very soon after the introduction of the process, the one-inch 
map was still engraved and the transfers pulled from the ooppef 
plates were laid down on the lithographic stones or zinc plates 
—a compromise between engraving and the newer process. 

Perhaps the strongest reason for the retention of the copper 
plate as a basis was that it constituted a permanent, stable 
record upon which alterations could be made, but the process 
of transferring from copper to stone was not altogether satis¬ 
factory. Difficulty was experienced in obtaining a proper 
“ register,** much of the fine work was coarsened or failed to 
appear and accuracy was affected. It was accordingly decided 
to abandon engraving and to adopt the process of hello zinc¬ 
ography, which, while being quicker and cheaper, is very simple 
and direct. 

The Latest Productions of the Survey are the sheets of the 
new one-inch series of Scotland, and as the smaUer scales are 
all derived from the one-inch these Scottish sheets will largely 
influence the future small scale maps of this countiy. 

The next edition of England and Wales will be replotted 
and drawn de wm>. It is hoped to produce a map, drawn on 
paper and adapted for reproduction by the helio zincographio 
process, which, while retaining the traditional style and 
adapting it where necessary, will make no vioteit br^ with 
the past. 
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The adoption of the new method has made it possible to 
introduce some improvements. Each sheet has been made to 
overlap its neighbours one inch in all directions. The one-inch 
maps of Scotland, hitherto on Bonnes projection and based on 
the meridian 4® West of Greenwich, have been transferred to 
the projection and meridian used for England and Wales, thus 
avoiding all overlapping and confusion at the border. 

Systems of Representation. —In considering details of con¬ 
struction, the features of a map may be divided into two classes 
—^natural and man-made. Among the former the representa¬ 
tion of land-forms is of the utmost importance and there is still 
considerable difference of opinion as to the best system. The 
method of indicating relief has undergone great changes. The 
first geographers depicted hills in perspective. These pictured 
hills gave way to hachures, the hills being shown in plan with 
shading showing varying degrees of steepness. After the intro¬ 
duction of contours the hachures were still printed in addition, 
but have now been discarded. The passing of the hachured 
hills is to be regretted. They did much to enhance the 
beauty and usefulness of the old engraved maps and have 
proved effective in combination with contours, shading and 
layer colouring. Contours have a beauty of their own, however, 
and indicate land forms more precisely. On the new maps they 
are drawn at vertical intervals of 50 ft. from sea level instead 
of at 100 ft. intervals up to 1,000 ft. and thence at 250 ft. 
intervals as on previous editions. An improvement which brings 
out the shapes of the hills and facilitates the reading of contours 
in a remarkable way has been made in the latest maps by 
thickening the contour lines at each 250 ft. interval. 

Water, which prior to the present revision was shown by 
engraved “ water lining,” is now outlined in blue and filled 
with a blue tint, which gives a pleasing effect and clear 
definition. 

Most of the ornamental features of the engraved map such as 
sand, rocks, woods, etc., have been retained and have been 
depicted by the draughtsmen even more clearly than by their 
predecessors the engravers. Several of the draughtsmen 
employed are ex-engravers. 

It is with man-made features that the revisers are principally 
concerned. The enormous development during the past forty 
years has rendered the task of mapping the country on a small 
scale an increasingly difficult one, and the danger of over- 
crowdiz^ is very great. 

3k 
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All houses on the new map are blocked in in solid black, 
giving the advantages that the shapes can be better defined, 
the streets stand out more clearly and the towns tell approxi¬ 
mately in their relative importance. With the growth of motor 
traffic the showing and classification of roads has become of 
the first importance, but possibly the main roads, coloured a 
strong red, have been over-emphasised. 

Road Maps.—A special road revision, made necessary by the 
great changes to the road system, has just been completed for 
the South of England. Future reprints of the one-inch, half¬ 
inch and quarter-inch sheets will show the new arterial and other 
roads open for traffic or under construction, and all alteration 
to classification of the old highways. Several one-inch, half¬ 
inch, and quarter-inch sheets with this information have been 
published. 

Archseological information on recent maps has been revised 
and on the one-inch map has been much improved. In 1924 
the new quarter-inch map of Great Britain, produced by 
drawing in black over prints in blue of the half-inch map, was 
completed. Although this map may be regarded as the standard 
motoring map of the country, layer colouring and sea-bed 
contours convert it into a useful physical map. A large special 
sheet, South Central England,'' has been published. It is 
convenient for, and much used by,- airmen, and serves as a 
basis for the special air map in preparation. 

The first sheet of the new map, designed primarily as a road 
map, on the scale of ten miles to one inch, has been printed. 
The whole of Great Britain will be covered by three sheets 
and an overlap of six inches provided, Sheet III including the 
whole of Wales and England south of the Humber. The 
contours, drawn at 200 and 400 ft. and thence at 400 ft. 
intervals together with layer colours, emphasize the relief 
without obscuring other details. The coast line with the water, 
being printed in blue, enables the complete physical map to 
be separated from the black plate and thus facilitates the use 
of the series for special maps. The ten-mile map is being drawn 
on blue prints of the quarter-inch sheets. 

Over*Printing.—On new editions of small scale maps as much 
detail of all classes as possible is shown and, after military 
necessities have been met, the balance between the civil claims 
must be kept, giving that prominence to each object which its 
relative importance merits. The specialist who requires certain 
data emphasized should use the national maps as a basis and 
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draw or overprint upon them. The geological maps of the 
country, produced in this way, are striking examples of the use 
of over-printing. 

The half-inch series prepared and printed by the Survey for 
the Ministry of Transport is a good example, the roads and load 
numbers being over-printed boldly in red and green, thus 
adapting a general topographical map for specialized use. 

The Ministry of Health recently carried out a complete 
survey of the water resources of England and Wales based on 
the Ordnance Survey maps, the information relating to water 
supply being strongly emphasized. The data are classified, and 
each feature is indicated by a symbol and numbered, and the 
country divided according to catchment areas. The system of 
references to a card-index makes the whole scheme very 
complete. 

Many Ordnance Survey maps showing archseological dis¬ 
tributions have also been published, and there are practically 
unlimited possibilities for the development of the use of the 
maps in this way. 

To sum up, the aim of the Survey is to give as true and 
detailed a picture of the country as the scale of each map 
permits, to improve the cartographic style and legibility of the 
sheets and to adapt their traditional character to modem 
methods of reproduction without sacrificing their s&sthetio 
qualities, and, above all, to secure the degree of scientific 
accuracy which is required at the present day. 


THE CONTROL OF WIREWORMS IN 
GLASSHOUSES 
Herbert W. Miles, M.So., N.D.A., and 
F. R. Petherbridgb, M.A. 

Introductory. —^With the increase of the tomato growing 
industry in various parts of the British Isles, much new land 
is being enclosed, and often, in the area selected, the available 
arable land is insufficient to meet the demand and grassland 
is used. In these circumstances, considerable losses may be 
caused during the first few years by the presence of wireworms, 
the activity of which may be responsible for the death of large 
numbers of tomato plants. In one case which recently came 
to the writers’ notice, out of 2,196 tomato plants set out in 
wireworm-infested soil of a new nursery, 680, or 27 per cent., 
were destroyed by wireworms. 


3 K 2 
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Wireworm Content of Grassland. —Grassland is well known 
to harbour considerable numbers of wireworms, as instanced 
by the following figures representing calculations of the 
number of wireworms per acre in the case of three grass 
fields in Shropshire examined by Roebuck,* 215,000, 350,000, 
and 610,000. In the case of a field in Lincolnshire, examined 
within a year of being ploughed out of grass, 83 
samples, each 6 in. square and 9 in. deep, were foimd 
to contain 81 wireworms, or approximately 170,000 per 
acre. The soil in three glasshouses to be used for tomato 
culture has recently been sampled for wireworms, with the 
following results :— 

No. of Wireworms Calculated wireworms 

House samples Size of sample I)resent per acre 

A 40 Gin. (lia. 18in. deep 37 205,000 

B G4 Gm. dia. ISin. deep 57 197,000 

C 10 Gin. sq., 12in. deep 9 156,000 

Species concerned. —^At the time of writing, two t 3 rpes of 
wireworms have been taken under glass : the Agriotes type, 
and the Athoua type ; and beetles of two species have been 
observed about the glasshouses: Agriotes obscurus and Agriotes 
sputator. 

Baiting for Wireworms. —The question of using baits to 
attract wireworms has recently been dealt with in America by 
Spuler (1925) (Journal Econ. Entomology, Vol. 18, page 703), 
who found that a number of baits could be successfully em¬ 
ployed. The results obtained by this investigator showed 
that a system of baiting, coupled with the use of an effective 
soil insecticide, afforded a satisfactory means of dealing with 
wireworms. 

It was decided to investigate the possibilities of using this 
method in England, and accordingly experiments in baiting 
were carried out by the writers in Lincolnshire in October 
and November, 1926, various baits being employed. The 
bait substances were drilled or set in rows in the order given 
below ; the rows were 30 ft. long and 6 ft. apart, and after 
fourteen days were examined for wireworms attracted. 
Table I gives the results obtained. 

The total number of wireworms attracted to each bait 
substance gives an indication of the order in which the baits 
were preferred. These figures are given in Table II. 

♦Board of Agriculture (1920) Miscellaneous Publications, No. 23, 
page 9. 
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Table I 


Row No. 

Bait 


Depth in 
inches 

Wireworms 

attracted 

1 

Chopped potatoes 


4 

41 

2 

Oats 


2—3 

89 

3 

Wheat .. 


2—3 

88 

4 

Chopped potatoes 


3 

24 

5 

Beans . . 


2—3 

51 

6 

Peas 


2—3 

33 

7 

Potatoes 


2 

16 

8 

Grass 


4 

34 

9 

Oats 


2—3 

32 

10 

Wheat .. 


2—3 

46 

11 

Grass 


3 

65 

12 

Beans .. 


2—3 

41 

13 

Peas 


2—3 

42 

14 

Grass 


2 

37 

16 

Bran 


4 

64 

16 

Oats 


2—3 

38 

17 

Wheat .. 


2—3 

47 

18 

Bran 


3 

62 

19 

Beans .. 


2-3 

34 

20 

Peas 


2—3 

62 

21 

Bran 

Table 

11 

2 

47 

Bait 


W 

irevvorms attracted 

Wheat 




181 

Bran ,. 




163 

Oats .. 




169 

Peas .. 




137 

Beans.. 




126 

Grass 




126 

Potatoes 



. .. 

82 


Having obtained the information that under native con¬ 
ditions the wireworms were attracted to the baits in some 
numbers, it was thought advisable to test the speed with which 
the baits acted. Accordmgly, a second series was laid down, 
and the baits already selected (with the exception of grass) 
were again used. The rows, each 20 yards long, were set in 
duplicate, and one yard samples were examined on the days 
shown. 

Table III summarizes the results of the trial, which in¬ 
dicated that bran attracted wireworms most speedily, but 
that wheat and oats increased in attractiveness over a longer 
period. An interesting feature of these trials was the very 
definite attraction germinating seeds exercised on the wire- 
worms, a fact not hitherto recognized in this country. 

The distance apart at which to set bait rows for maximum 
efficiency is important, and, in order to determine the most 
suitable distances, rows of wheat were used. The results 
obtained from this trial were inconclusive. It was, however, 
thought that for glasshouse work it would be inadvisable 
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to set bait rows farther apart than four feet. The figures 
obtained are given in Table IV. 

Table IV 

Distance Wireworins Wireworms Percentage 
Bait Row No. apart in attracted in inter- attracted 


Wheat.. 1 

feet 

11 

space 


2 

2 

16 

1 

94 

3 

3 

6 

1 

86 

4 

4 

10 

1 

01 

5 

5 

8 

4 

07 

6 

6 

11 

8 

58 

7 

7 

12 

2 

86 

8 

8 

12 

7 

63 

0 

9 

27 

4 

87 

10 

10 

25 

4 

86 

The results 

of these experiments showed that 

wireworms 

could be readily attracted 

to suitable 

baits, but 

that baits 


showed considerable variation in attractiveness. The numbers 
assembled at the baits indicated that baiting in conjunction 
with a suitable insecticide might prove a useful control measure 
for wireworms in areas where intensive culture was followed, 
or in glasshouses. 

Trials in Glasshouses. —The most efficient baits, as deter¬ 
mined by the foregoing trials, were selected for use in wire- 
worm-infested glasshouses, and in order to test their eflSciency 
under glass, as compared with that of other substances easily 
obtainable and also possibly suitable for the purpose of baiting, 
duplicate series of trials were laid down in a new glasshouse, 
which carried its first crop of tomatoes in 1925. As a result of 
systematic sampling, the soil was estimated to have a wire- 
worm content of 205,000 wireworms per acre. The baits 
selected were wheat, castor meal, brewers’ grains, rape meal, 
bran, and rape cake dust; portions of each bait were set in 
holes 3 in. deep, made with a bulb planter, and covered with 
about an inch of soil. The baits were set in duplicate series, 
in rows 2 ft. apart, and 2 ft. apart in the rows ; i.c., one bait 
set per 4 sq. ft. Each series consisted of 30 bait sets. 

TSie baits were set on December 9 and 10,1925, when the soil 
temperature was as low as 36^ F. and the air temperature 
32^ F. in the house, and, although weekly examinations were 
made, it was not until January 4, 1926, when the soil tem¬ 
perature had risen to 47° F. and the air temperature to 55° F., 
that wireworms began to assemble at the baits. Table V gives 
a summary of the results obtained, and from this it will be seen 
that wheat proved to be by far the most efficient bait:— 
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Tabu: V 



1 

N'o. of setf' 



Hair 

4ar.L»* 

* 











Date 

examined 


Castor 

I’m'w. I" 

i:.' f e 


Rape 

1926 

per bait 

Wheat 

Meal 

Oj '' 

; ■ f a 1 

1 bran 

Cake 







1 


Dust 


1 ' 



Wii( 

worms . ‘ 

1 ’ iOle 

d 


Jan. 

19 

3 

0 

S 

12 

7 

4 

1 

♦» 

21 

7 

24 

0 

5 

10 

1 

8 


26 

11 

16 

10 

16 

11 

9 

6 

Feb. 

1 

1 

9 

1 

0 

2 

0 

1 


2 

11 

106 

34 

16 

20 

15 

17 

>» 

4 

12 

105 

8 

12 

14 

14* 

23 

If 

6 

3 

34 

4 

4 

1 

8 

0 


9 

12 

125 

8 

20 

6* 

17 

7 




428 

73 

85 

71 

68 

03 


From oirvoii l>ait Rets only. 


Baiting and Calcium Cyanide for Wirewoim Control- 

Based on these results, a large glasshouse, having an estimated 
wireworm content of 197,000 wireworms per acre, was drilled 
on February 3, 1926, with alternate rows, 175 ft. long, of wheat 
and brewers’ grains. The house accommodated ten rows^, 
rows 1 to 6 being 2 ft. apart and rows 6 to 10 being 3 ft. apart. 
The bait was set 2 to 3 in. deep. The soil was rather cloddy 
and a considerable amount of decaying turf still remained. 
On the day the baits were drilled, the air temperature at 
midday was 54° F. and the soil temperature 48° F. After the 
bait was drilled, gentle heat was turned on in the glasshouse, 
and in a fortnight it was found that the wheat had germinated 
well, and considerable numbers of wireworms had assembled 
in the rows. Commercial calcium cyanide, in granular form, 
containing from 40 to 50 per cent, of pure calcium cyanide, was 
applied in varying quantities to the bait rows on February 17, 
i.e., a fortnight after the bait was drilled. The calcium cyanide 
was applied by means of a “ Planet Junior ” hand drill, fitted 
with a deep plough attachment, rendering it possible to deposit 
the material at a depth of about 4 in., that is, just below the 
level of the bait. Since the soil was rather cloddy, it was 
necessary to pull the soil displaced by the drill back over the 
rows. The drill followed the bait rows closely; this was rather 
difficult in the case of brewers’ grains, but quite easy in the 
case of wheat, the green shoots making it possible to apply the 
material actually in the rows. The wheat was speedily destroyed 
by the calcium cyanide, which taking moisture from the soil 
gave off hydrocyanic acid gas. 
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Six days after treatment with calcium cyanide, representa¬ 
tive samples, each 1 yd. in length, 4 in. deep and 6 in. wide, 
were taken along the bait rows and the soil sifted for wire- 
worms, when those destroyed by the calcium cyanide were 
readily distinguishable from live specimens by their elongated 
and rather swollen condition. The following is a summary of 
the results obtained :— 

Table VI 




Yards 

PJxam- 

ined 


Wirewoi’ins 


Percent- 
ago 
killed 

Row 

No. 

Bait 

lb. 1 
Cyanide 
[)or row 

Alive 

Dead 

Comatose 

Total 

] 

Wheat 

7 

ml 

107 

0 

0 

107 


2 

Brewers’ 

grains 

C 


6 

12 

2 

20 

60-1 

3 

Wheat 

7 

3 

63 

30 

3 

96 

31-2 

4 

Brewers’ 

grains 

6 

n 

G 

18 

1 

25 

72-0 

5 

Wheat 

6 

2 

13 

39 

7 

59 

66-1 

6 

Brewers’ 

grains 

6 

2 

12 

1 

7 

20 

50 

7 

Wlieat 

6 

2i 

30 

09 

8 

107 

64*4 

8 

Brewers’ 

grams 

5 

3 

9 

22 

2 

33 

6C'6 

9 

Wheat 

6 

H 

22 

58 

0 

86 

67-4 

10 

1 

Brewers* 

grains 

1 

5 

nil 

8 

0 

0 

8 



From these figures it is seen that 31 yards of wheat attracted 
455 wireworms, or 14*67 wireworms per yard, while 27 yards 
of brewers’ grains attracted 106, or only 4 wireworms per yard. 
The figures representing the percentage of wireworms killed 
are interesting, and, except in the cases of the 3 lb. dressing of 
calcium cyanide to wheat and the 2 lb. dressing to brewers* 
grains, the figures vary from 60 to 70 per cent., indicating that 
calcium cyanide used at rates between 2 lb. and 3J lb. per 
175 yd. gives a fair measure of control. 

In order to determine whether the method could be reason¬ 
ably adopted on a commercial scale, a glasshouse heavily 
infested with wireworms was tested in the Worthing area. 
Wheat only was used as a bait and drilled in rows 2 ft. apart, 
2 to 3 in. deep, on February 24. The house was gently heated 
and, on March 3, 8 yd. of bait row examined yielded a total 
of 194 wireworms, indicating that the insects were being 
speedily attracted. Subsequently, on March 10, a fortnight 
after baiting, calcium cyanide at varying rates was applied in 
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the manner already described, the rows of bait being very 
carefully followed with the drill. On March 16 and 16, six 
and seven days after treatment, representative yard samples 
were sifted out and the wireworms collected for examination, 
when the following figures were obtained:— 

Table VII 


Calcium cyanide 

Length of 

Wireworms 

Percentage 

used per 150 ft. 

bait row - 


— 

— 

wireworms 

of bait row 

examined 

Alive 

Dead 

Total 

killed 

lb. 

yards 





i 

6 

65 

117 

182 

64-28 

1 

6 

51 

195 

246 

79*26 

H 

6 

22 

111 

133 

83-45 

li 

6 

9 

144 

153 

94-11 

H 

6 

12 

149 

161 

92-54 

2 

6 

19 

141 

163 

86-50 

2i 

6 

0 

151 

151 

100-00 

nil 

6 

232 

0 

232 

nil 

The soil at Worthing was much 

finer 

and freer from clods 


than the soil at Hatfield; the drill ran better and a more 
even distribution of the calcium cyanide resulted, which may 
account for the higher percentage of wireworms destroyed. 
In the 48 yd. of bait row examined, a total of 1,189 wireworms 
were assembled, or an average of 29*19 per yard ; on an area 
basis, therefore, this particular glasshouse, 60 yd. long and 
27 ft. wide, would contain a matter of 18,000 wireworms, or 
approximately 198,000 per acre. 

In addition to the wireworms attracted to the bait rows, 
numbers of click beetles also assembled in the vicinity of the 
bait, possibly attracted by the moisture about the young 
plants; in sifting out, numbers of the dead beetles were 
obtained, in some cases as many as ten click beetles in a 
yard sample. The particular species obtained were Agriotea 
obscurua and to a less extent Agriotea aputator —^the two species 
which also commonly occurred amongst the baits at Hatfield. 

General CSonclusions. —^Experiments at Boston, Hatfield and 
Worthing indicate that wireworms are readily attracted to 
suitable bait substances, and, out of a number of baits selected 
for trial, germinating wheat has proved by far the most 
efficient. Drilled in rows 2 to 4 ft. apart, wheat attracts a 
considerable proportion of the available wireworms in a fortnight 
to three weeks, depending largely on soil temperature. Calcium 
cyanide used at the rate of from I^ to 3^ lb. per 180 ft., in 
conjunction with a suitable system of baiting, yields a good 
measure of control. The cost of granular calcium cyanide is 
about Is. 3d. per lb., and to treat a house 160 ft. long by 27 ft. 
wide, drilling 12 rows of bait 2 ft. apart and applying 2( lb. of 
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oaloium cyanide per row, would need 30 lb. of material, costing 
37 b. 6d. 

Results obtained in these experiments indicate that the 
finer the soil the more effective the treatment, and the nearer 
the middle of the bait rows the calcium cyanide is deposited 
the higher the mortality amongst the assembled wireworms. 

In conclusion, our thanks are due to Mr. Frank Waite of 
Boston, Mr. Ivor Mard of Hatfield, and Mr. Yates-Christie of 
Worthing, for their kindness in placing land or glasshouses at 
our disposal for the investigation. 


SEAKALE CULTIVATION 

G. Taylob, B.Sc., 

Ministry of Agriculture and Fisheries, 

The seakale (Crambe maritima) is one of the cruciferous 
natives of the seashore. In this country it has been found 
growing wild at such widely distant places as Weymouth, 
Lulworth Cove, Beachy Head, Carnarvon and the Westmor¬ 
land coast. In the wild state, its natural soil is sand, but it 
is recorded that it has been found growing abundantly and 
well in loamy soils mixed with gravel, and in stiff loams, 
near Dover. 

The plant has thick fleshy leaves and a large perennial 
rootstock, the leaves varying in colour from green to a beautiful 
glaucous hue. When covered up, the loaf stalks become 
blanched, tender and succulent, and are much esteemed as an 
article of food. 

As a commercial crop, seakale is grown for three definite 
ends:— 

(a) For the production of large crowns for sale for forcing. 
{b) For the production of crowns for home forcing. 

(c) For the production of the natural crop in the open. 

Soils. —^The crop may be grown well in most fertile soils, 
but the best results are obtained on a deep sandy loam. The 
best crowns for forcing are produced on fairly heavy loam, 
but here there is the serious disadvantage that lifting opera¬ 
tions are difficult. The primary considerations are that the 
soil should be well drained, and that it should be deeply 
worked before laying down the plantation. 

Freparatton of the Land.— The land must first of all be 
ploughed deeply and the subsoiler used in the furrow. For 
smaller areas, bastard trenching will serve the purpose quite 
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well. In either case, the breaking up of the soil to a uniform 
depth of at least 18 in. is required. 

Before planting the young sets, the land must be brought 
into good heart by liberally manuring the previous crop with 
farmyard manure. A mixture of 4 cwt. of superphosphate of 
lime, or a like amount of pure dissolved bone, and IJ cwt. of 
sulphate of potash should be given per acre and worked 
lightly in just prior to planting. 

It is important that the land should not be deficient in lime, 
and, where necessary, 10 cwt. of ground lime per acre should 
be applied to the ground and worked in some time before 
manure is applied. 

Propagation. —^The usual method of propagation of seakale 
is by division of the root, the lateral root branches being 
cut off and trimmed into lengths of from 3 in. to 6 in. Where 
crowns are to be raised for sale to the trade for forcing, it is 
advisable to cut the thongs about 6 in. long. The end nearest 
the main root, which will in time produce buds, should be 
cut square, and the other end cut slantwise. These thongs 
are then tied up in bundles and stored in sand until they are 
required for planting, some time in March. Where there* 
are several buds, all but the largest one, or in some cases 
two, should be rubbed out prior to planting. Alternatively, 
the sets may be cut square at each end and then spread out 
in thin layers in beds of light soil. The beds should be 3 ft. 
6 in. wide, and should be made by casting up the soil at the 
sides over the sets so that there may be about 3 in. of soil 
over each layer. Three or four layers may be put into a bed. 

When the sets are struck they can be forked out and put 
into receptacles for planting. It will be easy to distinguish 
which end is the crown and which the root. Disbudding may 
be left until July, and the kale suckered to a single crown 
by means of a knife or spud. 

Stock may also be raised successfully from seed, but the 
crowns will not yield first-grade produce in the year following 
sowing. The beds may be covered by about 6 in. of soil, and 
as soon as the foliage shows through this covering it should 
be cut with the crown attached. The roots may then be 
dug up and planted as sets in the usual way. 

Planting and Treatment. —^The sets are planted during 
March or April at 12 in. to 15 in. apart, with 18 in. between 
the rows. Firm planting is essential, and the tops of the 
sets must be covered by at least in. of soil. 

The treatment of new plantation consists mainly in keeping 
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SECTION OF BEP 

^ Ground. Leu-el _ 

TilesonTiron SupporVs 

/.I 

\lHoi Wo-lerTipes 
A typical example of Forcing Pits. 

down weeds by constant horse- or hand-hoeing, and in keeping 
the surface soil loose. As a rule, no artificial manures are 
given, but some growers favour the application of J cwt. 
nitrate of soda, and not more than 1 cwt. of salt, during the 
growing season. Soot, applied at the rate of 20 bushels to the 
acre, preferably during slight rain, is beneficial to the crop. 
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Forcing. —^Lifting of the roots for forcing usually begins 
towards the end of November. The roots are ploughed out, 
or, on the smaller places, dug up, and the lateral roots trimmed 
oil, leaving only the main root and the crown or terminal 
buds. The lateral roots which have been cut off are trimmed 
and stored for planting in the manner outlined above. 

The forcing process is usually carried out in sunken pits, 
from 4 to 6 ft, wide, 2 to 2| ft. deep and of varying length. 
A typical system of forcing pits is shown in the 
accompanying diagram. 

On the larger places, the pits are heated by hot water pipes. 
Over the pipes are placed T iron supports, on which is laid 
a single layer of brick tiles. On the tiles, soil is placed to a 
depth of 10 in., and on this the kale crowns are planted in 
rows at 3 in. intervals. The crowns are thoroughly watered 
and boarded in, and over the boards is laid some 6 in. of 
strawy manure. During the forcing period no further watering 
is required. A temperature of from 50 to 60 degrees F. 
should bo maintained, and on no account should the latter 
temperature be exceeded. The slower the forcing, the more 
tender will be the kale. The first cutting will be ready about 
four weeks from the commencement of forcing, but later in 
the season the forcing period will decrease considerably. 

When the first crowns have been exhausted, the beds may 
be cleared, and a further lot planted. 

For forcing with hot fermenting manure, throw up a bed 
4 ft. wide and 2 ft. 6 in. high, by digging a trench on each 
side, facing the sides of the bed straight by the back of the 
spade. Plant the kale crowns across the top of the bed, in 
rows, 3 in. apart, as for hot water forcing. With a bent 
crowbar make holes into the bed 1 ft. from the top—on each 
side, but so that the holes are not opposite each other. Fill 
the trench each side with manure, taking care to shake it 
well up. Cover the crowns of kale with mats or sacking and 
6 in. of light straw litter. The manure will need shaking 
and making up with some fresh material once a fortnight. 
Care must be taken to keep the edges of the bed packed with 
litter, or the air will get in as the kale lifts the covering. 

Natural Seakale. —^Following forced seakale in season comes 
the “ natural ” crop, grown in the open. The beds are covered 
by 9 in. of soil, and harvesting commences as soon as the 
plants show through this covering. 

Marketing and Hmesting. —^Forced seakale has a seasem 
extending from early January to the end of March, and is 
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then followed in the market by the natural crop. The first 
cutting IS confined to the most forward stalks, and is taken 
when these are about 6 in. long, further cuttings following 
in due course. The stalk? are trimmed and are generally 
packed in boxes holding 8 lb. net weight, or punnets holding 
from 2^ to 3 lb. of kale are sometimes used. 

Varieties. —Practically all the commercial stocks of this 
vegetable are of the Lily White vajiety, but there is much 
variation in the productive power of different stocks. The 
only way to ensure a good strain is by rigorous selection, 
by which means all the best growers have built up their 
stocks. 

Diseases. —Seakale is subject to a bacterial disease known 
as black rot, which is associated with bad soil conditions, 
and for this reason sub-soiling prior to planting, and thorough 
drainage is imperative. The land must also be kept well 
supplied with lime. In propagating by thongs, care should 
be taken to see that all thongs which show black threads in 
the cut tissues are rejected. Seakale is also sometimes attacked 
by club root or finger toe disease, but only when the soil is 
deficient in lime. 


AGRICULTURAL RETURNS OF ENGLAND 
AND WALES, 1926 

Produce of Potato and Root Crops. —Preliminary statement 
showing the estimated total produce and yield per acre of 
the potato and root crops in England and Wales in 1926, 
with comparisons for 1925, and the average yield per acre 
of the ten years 1916-25. 



Estimated Total 
Produce 

Acreage 

Estimated Yield 
PER Acre 

Crops 

i92e 

1926 

1926 

1926 

1926 

1925 

Aver¬ 
age OE 

THE 

Ten 

Years 

1016-26 


Tons 

Tons 

Acres 

j 

Acres 

Tons 

Tons 

Tons 

Potatoes 

2,768,000 

3,214,000 

469,419 

493,241 

5*5 

6.6 

6.1 

Turnips 
& Sw^es 

10,076,000 

1 

9,198,000 

766,502 

805,486 

14*3 

11.4 

12.4 

Mangolds 

7,109,000 

7,130,000 

838,160 

367,985 

21*0 

19.9 

19.1 
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Potatoes. —The detailed estimates of the yield per acre of 
potatoes confirm previous forecasts that this year’s crop is 
well under average in most parts of the country. Over the 
whole of England and Wales the yield per acre is only 5 J tons, 
or three-fifths of a ton below the ten years’ average, and one 
ton less than in 1925. The worst crops are in the Isle of Ely, 
where the yield averages only tons per acre, or a little more 
than half the ten years’ mean for that county, while Hunt¬ 
ingdon with a yield of only 3| tons has a deficiency of 2J tons 
per acre. Yields are more than one ton per acre below average 
in Norfolk and Lincoln (Holland). In the north and south¬ 
west of England and in Wales about average crops have been 
obtained on the whole, but results vary a good deal in the 
different counties. Lancashire, Cheshire and the West Riding 
of Yorkshire have lifted crops a little above their respective 
averages. 

The total production on agricultural holdings in England 
and Wales is estimated at 2,763,000 tons, or 450,000 tons less 
than in 1925, and much-the same as the short crops of 1923 
and 1924, when the total production in England and Wales 
was 2,758,000 tons and 2,696,000 tons respectively. There 
was a good deal of disease among the crop in the eastern 
counties, and the tubers are generally small throughout the 
country, but the croj) was clamped in clean and dry condition. 

Turnips and Swedes.— In practically all parts of the 
country yields per acre of turnips and swedes are well above 
average, the only exceptions being Devon and Cornwall and 
a few counties in Wales and the extreme north-west of England. 
The northern counties on the eastern side of the country have 
exceptionally heavy crops, each county from Northumberland 
to Lincoln (Lindsey) growing from three to four tons per acre 
more than their ten years’ averages. The yield per acre over 
the whole country is estimated at ]4’3 tons, or nearly two 
tons per acre above average and, apart from 1920, when a 
similar yield was obtained, is the heaviest since 1910. The 
total production of 10,976,000 tons is 1,780,000 tons greater 
than in 1925. 

Mangolds. —Yields per acre of mangolds are also well 
above average, and best in the eastern half of the country. 
Both the eastern and north-eastern counties had crops more 
than 2| tons per acre above average, with even better crops 
in the most northerly counties from Northumberland to 
Yorkshire. A few of the counties in the north-west and south- 
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west of England and in Wales had under-average crops. 
The 3 deld over the whole of England and Wales, which is 
estimated at 21 tons per acre, is nearly two tons above the 
decennial average, and is the heaviest of the last eight years, 
but the total production of 7,109,000 tons is about 20,000 
tons less than last year owing to the reduction in acreage of 
about 20,000 acres. 

Winter Keep. —The supplies of winter keep are ample in 
practically all districts. Not only are there very good crops of 
roots in most areas, but hay crops were also above average. 

Sugar Beet. —Estimates which have been obtained of 
the yields of sugar beet suggest that the yield per acre is 
heavier than last year, and will average between eight and 
nine tons of washed and topped roots. Last year a crop of 
practically eight tons per acre was obtained. The total pro¬ 
duction of sugar beet this year is likely to be rather over 
1,000,000 tons against 428,000 tons last year, the area having 
been increased from 54,750 acres to 125,800 acres. About 
four-fifths of the total crop is grown in the eastern and north¬ 
eastern counties. 


JANUARY ON THE FARM 

J. 11. Bond, M.B.E., M.Sc., N.D.A. (Hons.), 
Agricvltural Organizer for Derbyshire, 

Review. —The name of the first month of the year was 
originally given in honour of the Roman deity Janus or Dianus, 
who was believed to preside over the beginning of all business 
and was represented as having two faces, one looking back¬ 
wards and the other forwards. At this time of the year in 
particular farmers also look both backwards and forwards, 
and as regards the coming season endeavour to organize their 
business so as to take advantage of, or avoid the disadvantages 
of, any changes in values and conditions which recent 
tendencies may seem to indicate. 

For many years, excepting the abnormal period of the 
European War, the predominant tendency in British agricul¬ 
ture has been the displacement of arable cultivation by grass 
farming, and the extension of winter milk production at the 
expense of winter fattening of cattle and sheep. Owing to 
recent tendencies in values, however, many farmers are now 
beginning to wonder whetW it is still wise to “ follow the 
crowd ’’ in the direction above indicated; and, the question 
having been raised as to the possibility of a world slortage of 

30 
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bread com in the not very distant future, the trend of prices 
of wheat is being watched with considerable interest. 

It is not now so clear that grass-land farming is a means of 
escape from financial troubles in agriculture. Cost accounts 
which are being kept by economists on the staffs of agricul¬ 
tural institutions do not, in some districts at least, lend 
encouragement to the grassing-down policy ; and, aj)art from 
cost accounts, recent market conditions have given the grass¬ 
land farmer cause for concern. The rearer and grazier of store 
cattle has, during the ]>aKt few years, had the disadvantage of 
selling out at the end of the grazing season on a falling market. 
This fall is shown by the index numbers, which represent the 
percentage increase on the prices ruling in the corresponding 
months in 1911-13 :— Stoke Cattle Store Sheep 



Aiiril 

N ovoinbor 

April 

Noveinbor 

1924 

38 

36 

84 

94 

1925 

39 

32 

100 

68 

1926 

31 

22 

60 

42 


With fat cattle sc/id \u March and April, however, the changes 
have been in the oj)posite direction, to the obvious advantage 
of tlu^ arable farmer who bought the stores for winter fatten¬ 
ing : the index figure for fat cattle in March, 1926, was 43, or 
an advance of 11 per cent, on the price of stores in the preceding 
November. 

Another circumstance is causing farmers to wonder as to 
the possibilities of arable cultivation, namely, the difficulty 
of finding a market for milk. In districts not well situated 
for direct sak? of liquid milk large quantities are being sold at 
less than 12d. per gallon, and in other districts surplus milk is 
being disposed of at similar or lower figures. 

With regard to the prices of com, attention may be drawn 
to the favourable position which wheat prices have maintained 
during the past three years. In November, ) 926, the average 
price of British wheat was 12s. 5d. per cwt.—almost the same 
as in November, 1924—as compared with 7s. Gd. per cwt. in 
1911-13 : the index figure for November, 1926, was 66. At 
the price mentioned it is not disputed that, under suitable 
conditions, wheat growing allows of a fair profit and that, if 
there were grounds for confidence in the maintenance of a 
price of 12s. 6d. per cwt., farmers would continue to extend 
their acreage. The position with regard to barley and oats, 
however, is not so favourable. Potatoes have been erratic in 
values, but on the whole not unfavourable, while sugar-beet 
growing at present prices is so attractive that the acreage 
tends to increase beyond the capacity of the factories. 




1927.] 


January on the Farm. 


947 


On the costs side the figure for labour is about 70 per cent, 
above pre-war level, a consideration in favour of grass-land 
farming other than milk production. Fertilizers, however, 
are now almost down to 1914 prices. Certain sources of nitrogen 
are even cheaper than in 1914, and, with the possible develop¬ 
ment of (Continental competition, may continue to fall. As 
nitrogen is such an important aid to pj-ofitable corn production 
where stiff-strawed varic^ties an*, adopted, the importaiu;e of 
this consideration should not be und(Testi mated. 

Seasonal Operations. —Farm work in »]anuary comprises 
the following grou])s of operations :—Attention to milking, 
fattening and store stock, which are under cover ; care and 
feciding of c;attle wintering out and of sheep on grass and on 
roots ; thrashing of grain ; boxing of s(*ed potatoes ; carting 
manure on to grass land or on to land ploughed for roots ; 
ploughing of leas and cross ploughing stubbles ; slagging 
pastunvs ; }u*dg(*-laying ; draining, wat(*r-furi*owing and road- 
mending ; and, as op])or’tunity affords, drilling of wheat and 
other cereals. Thr list is therefore compndiensive, and with 
good organization and direction much may l)e done by way of 
preparation for the busicT time which commences when the 
land begins to assume a dry face in February or March. The 
question of whether cattle should receive their roots whole or 
pulped and mixed with straw chaff and meals may be deter¬ 
mined by the possibility of making bctt(a' use of tlu^ labour in 
other work of a more definitely necessary kind. Where* chaffing, 
juilping and mixing ai'o adopted, so much timt^ may bo absorbed 
by this work that little oppoiliinity may be found for outdoor 
work. 

Sheep on Turnips. —The folding of sheep on roots is one of 
the most characteristic features of British arable farming. It 
was the introduction of this practice that led to the reclamation 
of extensive areas of light land in Norfolk, Yorkshire, Lincoln¬ 
shire and Northumberland which had previously not been 
capable of cultivation with profit; and down-land arable 
farmers are emphatic as to the necessity for sheep folding as a 
means of maintaining the fertility of their soils. 

In recent years few experiments have been carried out for 
the purpose of determining the value and use of new feeding 
stuffs in this connexion, and the farmer who wishes to criticize 
his methods must acquaint himself with the results of findings 
which are 20 or more years old. In the Transactions of 
the Highland and Agricultural Society of Scotland, 1909, 
Ingle reviewed the results of 194 lots of experimentally fed 

3 o 2 
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Hheep, and ptjrhaps the most outstanding lesson brought out 
was the virtue of roots. The rate of gain increased with the 
quantity of roots fed, up to a maximum weekly increase of 
2.33 lb. per 100 lb. of live weight, when the quantity of roots 
fed per 100 lb. live weight increased to 125 lb. Many lots of 
shec[) received more than 125 lb. per head per week and made 
weekly gains considerably liigher than 2.33 lb., but they were 
for the most part sheep of more than 100 lb. live weight. 

( ■ Clover hay was also found to hav^e a favourable effect on the 
fattening process at a low cost in nutriment, being superior 
to meadow hay. Jtigle attributes this supe^riority to the 
influence of its ash constituents. The favourable influence of 
minerals in the ration of fattening sheep has been confirmed in 
('xpe^Timents recently conducted by the Rowett Institute, but 
the results with breeding ewes were not such as to favour the 
use of minerals for this class of stock until further information 
is available. 

As regards the concentrates to be fed with roots and hay, 
practice strongly favours linseed cake, and it must be admitted 
that the results of the experiments reviewed by Ingle confirm 
the high opinion which this cake has gained. As a standard 
ration per 100 lb. live weight per week, it is difficult to name 
one that will produce more rapid gain than 100 lb. roots, 3 lb. 
clover hay and 5 lb. linseed cake. 

Ill January the sheep are on swedes and the best flock 
masters arc in favour of cutting the roots and feeding them in 
troughs. This opinion is attributable not only to the fact that 
the hoggs are passing through dental changes, but also because 
clean food fed out of boxes saves life. The best results are 
obtained where it is practicable to divide the sheep into 
separate smallish lots of about 100 each and to arrange these 
according to forwardness of condition. The concentrates are 
fed twice a day—^first thing in the morning before the roots 
and again in the middle of the afternoon. The hay rack is 
replenished every afternoon and the troughs are left full of 
cut roots at night. Some feeders serve the concentrates mixed 
with hay or straw chop for two reasons : it prevents the 
master sheep from rapidly clearing more than their fair share 
of the richer food, and consumption of fibrous fodder when on 
heavy root rations corrects the laxative tendency of the roots 
without the use of the relatively expensive cotton cake. 

The management of sheep on roots entails consideration of 
the proper distribution of the manure produced by the sheep, 
which is ensured by systematic movement of the folding nets 
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or hurdles and feeding troughs. In wet weather and on soils 
that are not benefited by the folding of sheep under such 
conditions, it is advantageous when the sheep can be trans¬ 
ferred to an adjoining lea field to which the turnips can be 
carted. Here, however, somewhat close folding is desii'able, 
as unlimited range has been demonstrated not to be conducive 
to rapid fattening. 

January Sowings. —Owing to the wetness of November 
and the comparatively small acreage of winter corn which it 
was possible to sow in the autumn, it is likely that special 
endeavours will be made to drill wheat whenever possible in 
January. For this purpose reliance should be placed on 
varieties which have been found by actual trial to be suitable 
for this purpose : some are not suitable, but in the writer’s 
experience standard red, Squarehead’s Master, bearded red 
(not Rivett’s) and Victor have all been found capable of 
yielding well after January sowing. The application of a few 
cwt. of artificial fertilizer containing some nitrogen, however, 
has been found to assist the crop very materially. The drilling 
should bo as shallow as is practicable, having regard to the 
necessity for hiding the seed from birds. The general practice 
will doubtless be to devote the first opportunities to the sowing 
of wheat, for winter oats and spring oats and barley may be 
sown after the proper time for wheat sowing has passed. 

Seed Potatoes. —The buyer of seed potatoes is gradually 
beginning to understand that the virtues of change of seed a jo 
attributable to the comparative freedom of ap 2 )rov(‘fl new 
seed from virus diseases rather than to the change from one 
class of soil or type of climate to another. Seed can now lie 
obtained which has been grown under the supervision of 
qualified inspectors whose duty it is not to recommend the 
official certificate in respect of crops that are not free from 
leaf roll or that contain more than a low percentage of mosaic 
disease. Whether to extend the area of potatoes must be 
left to each grower’s judgment. It must be borne in mmd, 
however, that during 1925 and 1926 increased acreages were 
cultivated, and that in 1926 the indications were all in'^the 
direction of low prices until disease appeared and reduced the 
prospects of a satisfactory yield. On the other hand, it would 
not be safe to apply too literally the rule not to buy dear 
seed potatoes. 
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NOTES ON MANURES FOR JANUARY 

H. V. Garner, M.A., 

Roihamsted Exj)erimental Station 

Secondary Effects of Manures. —^Manuring is usually regarded 
as a means of supplying plant food to the soil, the success of the 
operation being estimated by the increase in yield obtained. 
In most cases, however, the action of manures is not so 
straightforward as this view might suggest. Apai*t from 
increasing the croj>, fertilizers may exert a number of other 
effects both on the plant and on the soil, and these actions 
should receive consideration when framing a manurial scheme. 
The crop may })e affected in the following respects :— 

(1) Quality. —Heavy apjdications of nitrogenous manures, 
unbalanced by sufficient phosphate and potash, tend to raise 
the nitrogen content of barley, thus lowering the malting 
quality ; to depress the sugar content of beet; and to injure 
the keeping qualities of potatoes. Chlorides, supplied in the 
form of common salt in the low-grade potash manures, may 
result in inferior cooking quality in potatoes, the effect being 
most marked in the absence of farmyaid manure. There is 
evidence that ])hosphates and, in some cases, lime increase the 
feeding value of pasture. 

(2) Maturity. —The effect of jdiosphates, in giving the root 
crop a good start and helping the ripening process in the case 
of cereals, is well known. Nitrogenous manures also favour 
early growth, but, if used in excess, the plant tends to keep on 
growing too long and is late to mature. There is thus a risk of 
losing harvesting weather for the cereal crops. 

(3) Habit of Growth. —^All-round manuring gives sturdy plants 
with a normal balance between their vegetative and reproduc¬ 
tive parts. Nitrogen favours the development of the former, 
jihosphate the latter. An excess of nitrogen may be in place for 
crops grown for leaf or stem, such as some of the root crops, but 
is dangerous for cereals. 

(4) IHsmse. —As far as diseases in early life are concerned, 
such as the attacks of turnip flea beetle, mangold fly, or gout 
fly of barley, any fertilizer treatment tending to hasten the 
young plant past its vulnerable stage is of value. Many 
fungus diseases are said to be favoured by the soft, sappy 
growth induced by one-sided nitrogenous manuring, while the 
use of potash fertilizers helps the resistance of the plant. 
This is weU seen in the control of the stripe disease of tomatoes 
by the liberal use of potash. 
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Turning now to the effects of fertilizers on the soil, we have 
to take account of possible changes in :— 

(5) The Chalk Supply .—Certain fertilizers, notably basic 
slag and cyanamide, contain appreciable quantities of calcium 
compounds which are basic in their action, i.e., they are 
capable of neutralizing acidity in the same way as are chalk 
and lime. Their use thus tends to improve the lime status 
of the soil, but in the quantities ordinarily applied they cannot 
be regarded as substitutes for lime when land is markedly 
acid. The opposite action is shown by certain manures of 
which sulphate of ammonia is the best examph'. Here a certain 
amount of chalk is used up in the transformations which this 
substance' undergoes in the soil. The effects above noted are 
cumulative rather than sudden or drastic, and the amounts 
of base involved arc small in relation to th(^ gain by straight¬ 
forward liming on the one hand or the loss by drainage on the 
other. 

(fi) The Texture .—The beneficial effects of dung and lime 
on the workability of soil are outstanding. While artificial 
fertilizers, used in ordinary quantities, do no harm to the 
texture of soils, it has been observed that heavy dressings of 
salts of soda or potash sonu'times cause clays to run together 
and work badly. Where experience shows that this is the case, 
high-grade potash salts should be given the preference over the 
less concentrated manure salts, and sul])hat('. of ammonia may 
be used as a substitute for nitrate of soda. 

Sewage Sludge. —Considerable study has been devoted to the 
problem of n'alizing the manurial value of the sewage sludges 
which are produced in large quantities in inland towns. The 
jjroblcm presents two difficulties, firstly, tlu'. sludge itself 
contains a very high percentage of water, the removal of which 
is troublesome and expc'iisive ; and, secondly, the nitrogen, 
which is the main manurial constituent, is in most cases 
resistant, i.e., slow acting, from the farmer’s point of view. 
Ordinary sludges from settling tanks or preci])itation tanks 
contain about 1*2 per cent, of nitrogen, reckoned on the dry 
matter, and this nitrogen is only slowly available. Tf lime has 
been used in the precipitation processes, this gives a little 
extra value to the sludge. Wet sludges are exceedingly difficult 
to handle and find no favour with farmers. When some of the 
water is removed by pressing, the material can be disposed of 
in the neighbourhood of the works. Its value lies as much in 
the physical effects of the large dressings applied as in the 
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fertilizing action of its constituents. In order to facilitate the 
disposal of these materials, they may be more completely dried 
and possibly enriched by the addition of other wastes of higher 
analysis and greater availability. In recent years the activated 
process of sewage purification has come into prominence in the 
United States and in some towns in England. The resulting 
sludge is relatively rich in nitrogen, from 5 to 7 per cent, on 
the dry matter, and contains appreciable quantities of 
phosphate in addition. Experiments have shown that the 
nitrogen is distinctly more active than that of the ordinary 
sludges and is converted into nitrate in the soil at about 
half the rate of the nitrogen in dried blood. In the wet state, 
activated sludge contains about 98 per cent, of water, which 
is unfortunately more difficult to get rid of than in the case of 
ordinary sludges. When sufficiently dry to handle it forms a 
valuable and active nitrogenous manure. The sludge from the 
slate-bed purification process and the so-called humus which is 
washed out of percolating filters are intermediate in their 
analysis and availability between the two types previously 
mentioned. 

Ground Limestone. —^With regard to the fineness of grinding 
of limestone or chalk for agricultural purposes, there are two 
views held. One is in favour of excessive fineness, i.e., of the 
same order as in the case of basic slag, on the grounds that 
fineness makes for immediate action and renders small dressings 
possible ; the other maintains that a medium fineness is all 
that is wanted, provided that somewhat heavier applications 
are made, the argument being that there will usually be enough 
really fine material in a gritty sample to supply immediate 
needs, the balance coming into action in course of time. There 
is something to be said for both standpoints. Against fine 
material there is no objection except that grinding costs 
mount rapidly as a greater degree of reduction is aimed at, 
and "that in practice a floury material tends to hang together 
and is therefore less easy to distribute than a slightly gritty 
sample. In favour of coarse grinding is the relatively low cost 
and the fact that much of the material is considerably finer 
than the smallest sieve which will pass the whole. It is said 
that if ground limestone will pass through 10 meshes per 
linear inch about 70 per cent, of the whole will pass a 60-mesh 
sieve. Against this must be put the fact that material coarser 
than about 20 meshes is exceedingly slow to dissolve and must 
be reckoned almost as ballast to the finer and more active 
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material, thus increasing transport and handling costs. Where 
limestone is ground locally in small private plants’** com¬ 
paratively coarse stone, say through 10 meshes, will be quite 
satisfactory. In purchasing high-grade finely ground limestone 
from a distance, it is important to ascertain whether grinding 
costs and carriage have raised the price above that demanded 
for equivalent quick lime obtained locally. 


PRICES OF ARTIFICIAL MANURES 


NOXB.—Unless otherwise stated, prices are for not less than 2-ton lots f.o.r. In towns named, 
and ani not casli for prompt delivery. 


Description 

Average price per ton during week 
ending December 16 

Bristol 

Hull 

L’pool 

London 

Cost per 
unit at 
London 


£ s. 

£ 8. 

£ B. 

£ B. 

8. d. 

Nitrate of soda (N. 16j^%) 
Sulphate of ammonia— 

•• 

13 6 

12 15 

13 0 

10 0 

Neutral (N. 20*6%) 

11 18* 

11 18* 

11 18* 

11 18* 

11 7 

(Calcium cyanarnide (.NT. 19%) 

9 10* 

9 10* 

9 10* 

9 10* 

10 0 

Kainit (Pot. 14%) 

3 2 

2 16 

2 17 

2 16 

3 11 

Potash salts (Pot. 30%) .. 

4 17 

, , 

,, 

4 10 

3 0 

„ (Pot. 20%) .. 

3 12 

3 0 

3 9 

3 2 

3 1 

Muriate of potash (Pot. 60-63J%) 

9 10 

8 2 

8 13 

0 7 

3 0 

Sulphate „ (Pot. 48-61J%) 

11 10 

10 6 

10 16 

11 6 

4 6 

Basic slag (T.P. 30% ) 


3 2§ 

3 3§ 

3 6§ 

2 2 

„ (T.P. 28%) .. 

.. 

2 11§ 

2 lOf 

,, 

,, 

„ (T.P. 260/^,) ,, 

.. 

2 7§ 

2 168 

•, 

,, 

„ (T.P. 24%) .. 

.. 

2 2§ 

. . 

2 11§ 

2 1 

Ground rook phosphate (T.P.68%) 

2 ion 

. , 

2 1211 

0 11 

Superphosphate (S.P. 36%) 

3 11 

., 

3 9 

3 10 

2 0 

„ (S.P. 33%) .. 

. . 


3 6 



„ (S.P. 30%) 

3 6 

2’i2 

3 2 

3 3 

2 1 

Bone meal (N. 3}%, T.P. 46%),. 
Steamed bone flour (N. } %, 

8 16 

8 6 

8 10 

8 0 

•• 

T.P. 60-66%) 

6 Of 

6 lot 

6 0 

6 10 

,. 

Burnt lump lime .. 

2 0 

1 12a 

2 Ob 

2 Ic 

., 

Ground lime 

2 7 

2 la 

2 9b 

1 16c 

,, 

Ground limestone .. 

, , 


1 106 


,, 

Ground chalk 

•• 

I’o 

•• 

1 6c 


Abbreviations I N.—Nitrogen; S.P.* 

■Soluble Phospliate 
Pot. ■■Potash. 

; T.P.-T 

otal Phospliate; 


• Delivered in 4-ton lots at purchaser’s nearest railway station, 
t Delivered (within a limited area) at purchaser’s nearest railway station. 

I Hull prices include delivery tti any station in Yorkshire, Liverpool to any station 
in Lancashire. London prices are (or 4-ton lots delivered in the home counties. 

t Ilneness 80 % through standard screen of 10,000 holes to the squareinch. Price at London 
is for 4-ton lots x.o.r. at Northern London Stations, and at O.W.R. and S.R. London Stations 
the cost to purchasers is 55s. per ton. For the finer grade (80% through standard screen of 
14,400 holes to the square inch) the price at London is 2s. 6d. per ton more tlian for the 
ooarsor grade. 
a Delivered to Hull. 
b Delivered to Liverpool area, 
c Delivered in 4-ton lota to London. 


♦For details see Bedell, B. H., this Journal, February, 1919 ; June, 
1921 ; and January, 1922. 
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MONTHLY NOTES ON FEEDING STUFFS 

E. T. HAI.NAN, M.A., 

School of Agricvlture, Cambridge. 

The Feeding of Dairy Cows. —Through the efforts of 
Agricultural Organizers and milk-recording societies, the 
feeding of dairy cows has now been placed on a more established 
basis, and the old rule-of-thumb methods have given place to 
scientific systems of feeding. Messrs. Mackintosh, Garrad and 
Jesse have, in their resjiective counties, demonstrated to dairy 
farmers that, as far as food costs are concerned, milk produc¬ 
tion can be cheapened considerably by feeding according to 
scientific standards ; and by their enthusiasm and unceasing 
efforts they have enabled dairy farmers to reap the fruits of 
the scientific labours in the laboratory of Kellner and other 
workers in this branch of animal nutrition. The merit of their 
work lies in the fact that they have translated scientific theory 
into agricultural practice, and this without upsetting the 
normal agricultural systems carried out on the individual 
farms. 

It is unnecessary, ]>erhaps, to point out that th('- tyjK^ of 
farming (tarried out in various parts of the country differs 
considerably from distri(;t to district, and even from farm to 
farm ; and that the system adopted in each case has been 
proved by years of long and, in some cases, painful experience 
to be the type best suited to that particular farm. As is well 
known, the type of farming carried out on any particular farm 
is determined by factors such as rainfall, elevation, type of soil, 
proximity to consuming centres, average summer and winter 
temperatures, etc., and even the type of stock kept varies 
according to these factors. These limitations are exemplified 
by the experience of new-comers to any district. A farmer 
coming from, say, the north of England to Kent may be 
dissatisfied with the prevailing conditions of farming he finds 
there, and may institute innovations by altering the systems 
of rotations, bringing in new breeds of live stock, and by 
changing cultivation methods. The innovations introduced 
are of value in that they persuade his neighbours to think of 
the possibility of changes for the better in their own established 
practices ; but the final result is that the new-comer gradually 
alters, one by one, the innovations he has introduced, until 
finally his system conforms in nearly every respect with that 
adopted by his neighbours. 
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Whatever the system may be, it results in the production of 
a certain proportion of food suitable for human consumption, 
and a certain proportion that must be consumed by stock. 
Systems of feeding, therefore, to be successful must take into 
account the foods produced on the .farm, and any system 
which involves neglect of this consideration cannot generally be 
successfully adopted. 

Within recent years, a new system of rationing milch cows, 
which differs considerably from that followed successfully by 
Mackintosh, Garrad, eJessc and others, has been introduced, 
and is being adopted fairly widely by dairy farmers. Mr. 
Boutflour, while Agricultural Organizer for Wiltshire, dis> 
covered that the dairy cows of that county were being wrongly 
managed and wrongly fed. By intelligent ay)plication, with 
modifications, of the scientific systems already adopted in 
other counties and, above all, by introducing new methods of 
management, he was able to increase the milk yields of the 
herds he took under his control. As the result of this experience, 
he gradually evolved a new system for the feeding and manage¬ 
ment of dairy cows, and this system is being adoptc^d by farmers 
wherever its advantages and benefits are properly expounded 
to thcmi. The system has much to be said in its favour ; it 
lays stress on the necessity of the thorough and efficient 
management of the cow prior to, as wedl as during, the lactation 
period ; it n^cognizes the fact that there is a definite limit to 
the capacity of the cow to consume food in a given period ; 
and it points out that high milk yields can only be achieved 
by rcplaciTig coarse fodders by concentrated feeding stuffs. 
It also includes the rationing of cows on the scientific system 
established by Kellner and other research workers. It has, 
however, w^hat, to the wTiter, appears to be one fatal dis¬ 
advantage, i.c., it ignores the normal system of farming 
carried on by the farmer, and, while it is of great value to the 
farmer who wishes to keep a herd of high-yielding milch cows, 
it is doubtful whether it will ever replace the system of feeding 
milch cows now in operation for the average dairy herd. From 
a national standpoint, too. it is deserving of consideration 
whether, in view of the difficulty in time of war of obtaining 
purchased feeding stuffs, it is wise to advocate a system of 
feeding which leads the farmer to rely chiefly on purchased 
foods for the production of a natural necessity—an adequate 
supply of milk. In the writer’s opinion, the best system of 
milk production is that which depends, in the main, on the 
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Pro* 

DssoBiPTioir 
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Starcl 

1 unit 

per lb 
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ton 

ton 

per 

1 equiv 

equiv 



1. d. 

lb. 

£ t. 

£ 8. 

£ B. 

1001b 

8 

d. 

d. 

% 

Wheat, British. 



12 0 

0 16 

11 6 

72 

3 

2 

1-70 

9-6 

Barley, British feeding 

— 

— 

0 5 

0 11 

8 14 

71 

2 

6 

P29 

6-2 

„ Canadian No. 4 Westen 

33 9 

400 

9 8| 

0 11 

8 17 

71 

2 

6 

1-34 

6-2 

„ Persian 

31 0 


8 13 

0 11 

8 2 

71 

2 

3 

1-20 

6-2 

„ Russian 

36 0 


9 17 

0 11 

9 6 

71 

2 

7 

1*38 

6-2 

Oats, English, white .. 

— 

— 

9 13 

0 13 

9 0 

60 

3 

0 

1-61 

7-6 

„ ,, black and grey 

— 

— 

9 0 

0 13 

8 7 

60 

2 

9 

1-47 

7*6 

„ Scotch white 

— 

— 

10 7 

0 13 

9 14 

60 

3 

3 

1*74 

T-e 

„ Irish black 

— 

— 

8 16 

0 13 

8 2 

60 

2 

8 

1*43 

7*6 

„ Canadian No. 2 Western 

30 6 

320 

10 13* 

0 13 

10 0 

60 

3 

4 

1'78 

7*6 

„ „ feed 

20 R 


10 7| 

0 13 

9 14 

60 

3 

3 

1.74 

T-6 

„ American. 

„ Argentine 
,, Chilian 

Maize, Argentine 

IBeans, English winter.. 

Peas, „ blue .. 

„ Japanese 

Dari, Bombay .. 

Rye, homogrown 

Millers’ offals— 

22 9 
24 9 
26 3 
34 9 

480 

8 01 
8 13 

8 17 
8 2 

10 6 
17 0* 
30 0| 
12 6 

9 6 

0 13 
0 13 

0 13 

0 12 

J 10 

1 6 

1 6 

0 14 

0 16 

7 7 

8 0 

8 4 

7 10 

8 16 
15 14 
28 14 
11 11 

8 10 

60 

60 

60 

81 

66 

69 

69 

74 

72 

2 

2 

2 

1 

2 

8 

3 

5 

8 

9 

*8 

4 

1 

4 

1-29 

143 

1-47 

0-98 

1-43 

2'46 

4*46 

1*66 

1*26 

7*6 

7*6 

7*6 

6-8 

20 

18 

18 

7*2 

9-1 

Bran, British. 

— 

— 

7 6 

1 6 

6 0 

42 

2 

10 

1-62 

10 

„ broad. 


— 

8 10 

1 6 

7 6 

42 

3 

6 

1-83 

10 

Middlings, fine, imported .. 

— 

— 

9 16 

1 1 

8 14 

69 

2 

6 

1-34 

12 

„ coarse, British .. 

— 

— 

7 17 

1 1 

6 16 

58 I 

2 

4 

1*26 

11 

Pollards, imported .. 

— 

— 

6 15 ; 

1 6 

6 10 

60 I 

1 

10 

0 98 

11 

Meal, barley. 

— 

— 

10 16 1 

0 11 

10 4 

71 1 

2 

10 

1*62 

6'2 

„ maize 

— 


9 17 1 

0 12 

9 6 

81 1 

2 

4 

1-26 

6*1 

„ „ germ 

1 

1 

9 16 I 

0 18 

8 17 

85 

2 

1 

M2 

10 

„ „ gluten feed 



8 16 

1 6 

7 10 

76 

2 

0 

1*07 

10 

„ locust Wn 

— 

1 _ 

1 9 6 

0 9 

8 16 

71 

2 

6 

1-29 

3.6 

„ bean . 

! — 

— 

12 10 1 

1 10 

n 0 

66 

3 

4 

1*78 

20 

,, fish .. .. .. 

-- 

' — 1 

22 0 1 

4 0 

18 0 

63 

6 

10 

3 66 

48 

Maize, cooked fiaked .. .. 

— 

— 1 

10 16 I 

0 12 

10 3 

86 1 

2 

6 

1-29 

8*6 

Linseed.. 










26 

„ cake, English, 12% oil 

— ! 

— 

12 16 

1 16 

10 19 

74 

3 

0 

1*61 

26 

M » 10% „ 

— 

— 

12 5 

1 16 

10 9 

74 

2 10 

1*62 

26 

tf ft ft 0% »» 

— 

— 

11 17 

1 IG 

10 J 

74 

2 

0 

1*47 

25 

Soya bean „ 0% ». 

— 

— 

12 6+ 

2 10 

9 16 

69 

2 

10 

1*62 

36 

Cottonseed cake,English,6i%„ 

— 


7 2 

1 13 

6 9 

42 

2 

7 

1*38 

17 

„ „ Egyptian,6J% „ 


— 

0 7 

1 13 

4 14 

42 

2 

3 

1*20 

17 

Decorticated cottonseed meal. 











7% oil 

— 

— 

9 7 

2 10 

6 17 

74 

1 

10 

0*08 

36 

Coconut cake, 6% oil.. 

— 

— 

9 0 

1 9 

7 11 

79 

1 

11 

103 

16 

Ground nut cake, 6% oil 
Decorticated ground nut cake, 

— 

— 

7 10 

1 14 

5 16 

67 

1 

2 

0 

107 

27 

7% oil 

— 

— 

H 16* 

2 12 

9 3 

73 

2 

6 

1-34 

41 

Palm kernel cake, 0% oil 

— 

— 

9 0* 

1 1 

7 19 

76 

2 

1 

M2 

17 

„ „ „ meal, 6% oU 

— 

— 

9 10* 

1 1 

8 9 

76 

2 

3 

1*20 

17 

„ „ meal, 2% oil 


— 

6 16* 

1 2 

6 13 

71 

1 

7 

0*86 

17 

Feeding treacle. 

Brewers’ grains, Dried ale .. 

— 

— 

6 0 

0 9 

6 11 

61 

2 

2 

M6 

2*7 

— 

— 

7 16 

1 2 

6 13 

49 

2 

9 

1*47 

13 

„ „ „ porter .. 

— 

— 

7 6 

1 2 

6 3 

49 

2 

6 

L34 

13 

„ „ Wet ale 

— 

— 

1 4 

0 8 

0 16 

16 

1 

1 

0*68 

4-8 

M f. » porter .. 

— 

— 

0 19 

0 8 

0 11 

16 

0 

9 

0*40 

4-8 

Malt culms . 



7 Of 

1 12 

6 8 

43 

2 

6 

1-34 

16 


• At Hull. t At Liverpool. || At Bristol. 

NOTE.—The prices quoted above represent tlie average nriasg at which actual wholesale transactions have taken 
place in London* unless otherwise stated, and refer to tlie price ex mill or store. The prices wereeurrentat theendof 
November and are, as a rule, considerably lower than the prices at local country markets, the difference l)eing due to 
carriage and dealers* commission. Buyers can, however, easily compare the relative prices of the feeding stuffs on 
offer at tlieir local market by the method of calculation used in these notes. Thus, suppose ^m kernel cake is offers 
locally at £10 per ton, its manurial value Is £1 Is. per ton. The food value per ton is therefore £8 IQs. perton. Dividing 
this figure by 75, the starch equivalent of palm kernri cake as given In the table, the cost perunitof starch equivalent 
is 28. 6d. Dividing this again by 22*4, the number of pounds of starch equivalent in 1 unit, the costperlb.of star^ 
equivalentis r20d. A similar calculation will show the relative cost prer lb. of starch equlvalentof other feedingstuffs 
on the same local market. From the results of such calculations a buyer can determine which feedingstuffgivesblni 
the best value at the prices quoted on his own market. The manurial value perton figures are oalcula^ on basis 

of the following unit prices: N, 128. Od. PsOs, 38. 8d.; K|0, 28. Ud. 
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economic utilization of home-produced foods, with the utiliza¬ 
tion of purchased foods only in so far as they cheapen that 
production. 


Farm Values. —The prices in respect of the feeding stuffs 
used as bases of comparison for the purposes of this month’s 


calculations, are as follows :— 


Barley 

Maize 

Decorticated ground uut cake .. 
„ cotton cake 


starch 

Protein 

Per ton 

equivalent equivalent 
Per cent. Per cent. 

£ 

8 . 

71 

6-2 

y 

10 

81 

G-8 

8 

3 

73 

4P0 

11 

15 

71 

34-0 

10 

0 


^Add 10s. por ton. in each ( 




The cost per unit starch equivalent works out at 2*28 
shillings, and per unit protein equivalent, 1*69 shillings. 

The table is issued as a guide to farmcirs respecting the 
feeding value of their crops in relation to current market 
prices. (The ‘‘food valueswhich it is recommended in the 
Report of the Committee on Rationing Dairy Cows should be 
applied by Agricultural Organizers and other advisers in connec¬ 
tion with advisory schemes on the rationing of dairy cows, are 
given in the November, 1920, issue of the Ministry’s Journal.) 


Farm Values. 


Chops 

1 

! Starch 

Proto in 

l'\)od value 
f)or ton, on 
farm 


, equivalent 

equivalent 

Wheat 

i J’er coni-. 

72 

iVr cent. 
9-6 

£ s. 

9 0 

Oats 

60 

76 

7 10 

Barley 

71 

6-2 

8 12 

Potatoes .. 

..i 18 

0-6 

2 2 

Swedes 

7 

0'7 

0 17 

Mangolds .. 

7 

0-4 

0 17 

Beans 

..! 66 

200 

; 9 4 

Good meadow hay 

31 

4*6 

' 3 18 

Good oat straw .. 

17 

0*9 

2 0 

Good clover hay .. 

Vetch and oat silage 

32 

70 

4 6 

13 

P6 

1 1 12 

Barley straw 

19 ; 

0-7 

2 4 

Wheat straw 

11 1 

01 

1 6 

Bean straw 

..| ,19 j 

1-7 1 

1 2 6 
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MISCELLANEOUS NOTES 

The general level of the prices of agricultural produce 
during November was the same as in October, being 48 jjer 
cent, above the base years 1911-13. 

The Agricultural The prices of the great majority of 

Index Number commodities declined on the month, but 
increases in the case of wheat, oats, 
potatoes, eggs and milk were suifieient to counterbalance the 
general tendency to decline. 

In the following table arc shown the percentage increases 
as com 2 >arcd with pre-war prices each month since January, 
1921 


Percentage increase compared with the 
average of the cori’esponding month in 
1911-13 


Month 


1921 

1922 

1923 

1924 

1925 

1926 

January 


. . 180 

71 

67 

60 

71 

58 

February 


. . 164 

75 

63 

61 

69 

53 

March . . 


. . 146 

73 

59 

57 

66 

49 

Apiil . . 


. . 145 

66 

54 

53 

59 

52 

May 


. . 115 

69 

54 

57 

57 

50 

June .. 


* . 105 

64 

49 

56 

53 

48 

July .. 


.. 103 

67 

50 

53 

49 

48 

August.. 


. . 122 

68 

52 

57 

54 

49 

September 


. . 113 

59 

52 

61 

55 

55 

October 


82 

61 

50 

66 

53 

48 

November 


74 

63 

51 

()6 

54 

48 

December 


71 

61 

55 

65 

54 

— 


Live Stock 

With the exception of store sheep, all classes of live stock 
were slightly cheaper than a month earlier. Fat cattle at an 
average of 44s. per live cwt. show a reduction of Is. 6d., and 
the index figure is 4 points lower at only 31 per cent, above 
pre-war. Fat sheep were very slightly cheaper at lOfd. per 
lb. estimated dressed carcass weight, and as there was a slight 
advance in price in the base years the index figure shows the 
considerable drop of 9 points to 43 per cent, above 1911-13 
as compared with 63 per cent, a year previously. Bacon pigs 
and jiorkers show decreases of 6d. and 3d. per 14 lb. stone 
(estimated dressed carcass weight) respectively and the 
relative index figures are lower at 71 and 76 per cent, above 
1911-13. Porkers sold at practically the same prices as in 
November last year, but baconers were 6d. per stone cheaper 
on the year. During November the prices of dairy cattle fell 
away somewhat from the October average and showed a decline 
of about IDs. per head, and the index figure moved downwards 
4 points to 34 per cent, above the base years, or 8 points less 
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than in November, 1925. Store cattle were also cheaper than 
during last month and the index number declined to 22 per 
cent, above pre-war as compared with 32 per cent, a year 
earlier. An appreciation of 2s. per head in the price of store 
sheep in November is not reflected in the index figure on 
account of the fact that a relatively larger increase occurred 
ill the corresjionding period of the base years and th(^ index 
figure is 5 points lower at 42 ])cr cent, above the level of 
1911-13. Store sheep were much cheaper than a year ago 
when the increase over pre-war was 68 jier cent. The reduction 
in the price of store pigs caused the index figure to fall 7 points, 
but at the November figure of L35 per cent, above pre-war, 
store pigs remain very dear. 

Grain 

Wheat further appreciated in jiriec during November, and 
at an average of 12s. fid. per cwt. was Is. Id. dearer on the 
month, while the index figure advanced 13 points to a level 
of 66 per cent, above 1911-13 as compared with 49 per cent, 
a year ago and 68 per cent, in November, 1924. J^arley was 
7d. per cwt. cheaper than in October, and the index number 
registered a decline of 7 points to 35 per cent, above pre-war, 
which was the figure shown a year previously. A rise of 4d. 
in the price of oats to 8s. 5d. per cwt. advanced the index 
3 points, but at 20 per cent, above the base period, oats 
were 10 points lower than in November, 1925. 

Dairy and Poultry Produce 

The estimated average price of milk delivered under 
contract in the Manchester area was higher in November, 
and as a result the index numbe^r rose by 4 points to 64 per 
cent, above pre-war, which compares with 74 per cent, in 
November, 1925. Average ])rices of butter and cheese were 
unchanged on the month, but as in both cases there was an 
increase in the base period, the relative index numbers are 
lower at 47 and 28 per cent, above pre-war. Eggs advanced 
sharply to 2s. lOd. a dozen, but as this increase is not relatively 
so sharp as in the years 1911-13, the index figure shows a 
fall from 68 per cent, to 60 per cent, above those years, whereas 
a year previously eggs were 80 per cent, above the pre-war 
price. 

Other GommodUits 

The sharp movement in potato prices which was noticeable 
in October continued during the early part of November, but 
towards the latter part of the month prices were comparatively 
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steady. The average wholesale price rose on the month by 
about £1 per ton to about £7 10s. per ton with a consequent 
rise in the index figure of 32 points to 113 per cent, above 
pre-war. A year ago potatoes were about 25 per cent, cheaper 
than this year. Hay was a little cheaper in November and the 
index figure was 2 points lower, bringing hay to only 4 per cent, 
above pre-war. Fruit during November was scarce and dear, 
and vegetables showed a dearer tendency at an increase of 
13 points above the previous month’s figure, although Brussels 
sprouts and carrots were cheaper than in October. 

Index numbers of different commodities during recent 
months and in November, 1924 and 1925, are shown below :— 


Percentage Increase as compared with the Average 
Prices ruling in the corresponding months of 
1911-13 


Commodity 

1924 

1926 

. 

26 

Nov. 

Nov. 

Aug. 

Sept. 

Oct. 

Nov. 

Wheat 


68 

49 

69 

60 

63 

66 

Barley 


89 

36 

62 

60 

42 

36 

Oats 


46 

30 

33 

25 

17 

20 

Fat cattle .. 


47 

48 

43 

39 

36 

31 

Fat sheep .. 


90 

63 

62 

62 

62 

43 

Bacon pigs 


46 

79 

79 

79 

74 

71 

Pork pigs .. 


46 

76 

83 

81 

81 

76 

Dairy cows 


00 

42 

37 

39 

38 

34 

Store cattle 


36 

32 

33 

28 

25 

22 

Store sheep 


94 

68 

63 

63 

47 

42 

Store pigs 


33 

97 

139 

142 

142 

135 

Eggs 


84 

80 

49 

52 

68 

60 

Poultry 


62 

49 

56 

46 

48 

49 

Milk 


82 

74 

60 

100 

60 

64 

Butter 


74 

71 

66 

66 

62 

47 

Cheese 


38 

76 

43 

34 

30 

28 

Potatoes .. 


168 

60 

11 

40 

81 

113 

Hay 


1 

3 

11 

9 

6 

4 

Wool 

.. 

113 

62 

24 

31 

32 

31 


A CIRCULAR letter was issued by the Ministry in the 
autumn of 1925 to County Education Authorities, enclosing 
a memorandum giving an account of the 
Correspondence Correspondence Classes in Agriculture 
Courses in held as an experiment during the previous 
Agriculture winter session in five counties in England 
and Wales, and suggesting that other 
County Authorities might consider participation in the scheme. 
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During the winter session 1925-26 a second course was held 
in Derby, Lincoln (Lindsey), and East Suffolk, and the 
experiment was tried for the first time in Lincoln (Kesteven) 
and Surrey. In Salop and in Pembroke, classes were offered, 
but were abandoned owing to lack of sufficient entries. In 
East Sussex and in Anglesey, where courses were given in 
1924-25, no further classes were offered, as the county staff were 
unable to cope with the work involved owing to an increased 
demand for organized classes. 

The classes held were on the whole very successful, and a 
large proportion of the students completed the courses. The 
organizers testify to the value of the instruction and to the 
high standard of the work done. There was no complaint in 
1926-26, as was the case in 1924-25, of the lack of general 
education shown by the students, but, in cases where the classes 
extended well into the spring, it was again found that the 
increasing pressure of work on the farms prevented students 
from completing the course. 

In Derby the course, which lasted from October to May, 
consisted of twelve lessons in Plant Hygiene, Animal 
Husbandry, and Veterinary iScience, and the textbooks used 
were Russell’s Students' Book on Soils and Fertilizers, Porter’s 
Stockfeeder's Companion, and Thompson’s Elementary 
Veterinary Lectures, The students paid a fee of 10s. and 
purchased their own books. Fifteen students enrolled, seven 
having weekly lessons and c^ight fortnightly. Only two 
completed the course, which ended in May; others reached 
various stages, and many found increasing pressure of work 
in the spring occupied their time too fully to allow of study. 
It was hoped that most of the students would resume thfur 
studies in the autumn. 

In Kesteven the class began in December and ended in 
March, and twelve pupils enrolled for the course of four 
lessons based on Somerville’s Agriculture. No fees were paid, 
but the students bought their own textbooks. Marks were 
given for the answers to the test papers done, and tlie first 
three pupils were awarded standard works on agriculture 
as prizes. 

Two courses were arranged for Lindsey, one for last year’s 
students and one for new pupils. Nine out of fourteen enrolled 
for the continuation course. The subject of study was ‘‘ Animal 
Nutrition,” and the textbook used, Porter’s Stockfeeder's 
Companion. The course for new pupils was similar to that 
held last year. Thirteen students joined, and nine completed 

3 V 
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the course. The textbook used was Somerville’s Agricvlture, 
Each course consisted of ten lessons, fortnightly papers 
were set, and the three top students in each class were 
presented with the copy of the textbook which had been lent 
by the County Authority. No fees were charged. The results 
were generally satisfactory. 

Seven pupils joined the class in East Suffolk and worked 
regularly throughout the course. No fees were paid by the 
students, but each purchased the textbook, Somerville’s 
Agriculture, The course was advertised through the schools, 
but the response was rather disappointing. The Suffolk Branch 
of the National Farmers’ Union have offered three prizes, as 
they did last year, for the best students. The Agricultural 
Organizer states that the value of the course as a means of 
teaching agricultural science is undoubted. The work doiK^ 
})y the students was in some cases of a very high standard. 

The Surrey course was described as a “ reading course,” but 
hardly differed from those held in the other counties. It was 
started in February and continued till late spring ; no fees 
were charged. The textbook. Mackintosh’s Feeding of Dairy 
CowSi was purchased by the students. Full instructions fpr 
reading were sent with the textbook, and a set of questions 
was sent ten days later. The book was divided for reading 
purposes into four sections, and a paper of questions was set 
on each. Sixteen students entered, but the numbers decreased 
as the season progressed, owing to the pressure of farm work. 
A high standard of excellence was reached, more particularly 
by those who completed the course. To be really successful 
it appears that the course should commence in October or 
November and end in February or early March. 


The Regulations made under the Seeds Act, 1920, require, 
in the case of a sale of seed peas, that the seller shall deliver 
to the purchaser a statement in writing 
(jenuination of containing certain specified particulars 
Seed Peas including (l) the name and address of the 
seller; (2) a statement that the seeds 

have been tested in accordance with the provisions of the 
Act; (3) the kind of seed ; (4) the percentage of purity if 
below 97 per cent. ; and (6) the percentage of germination ; 
provided that, if the percentage of germination is not less than 
the authorized minimum percentage of germination prescribed 
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in the Schedule to the Regulations (viz,, 70 per cent.), a 
statement to that effect, which shall include the authorized 
minimum percentage of germination, shall be sufficient. As 
was the case last year, there are indications that the germination 
of the 1926 crop of seed peas is below normal, and that conse¬ 
quently a considerable proportion of the peas marketed this 
season will be found to germinate slightly less than the minimum 
percentage prescribed in the Seeds Regulations. The sale of 
seed peas with a germination of less than 70 per cent, is not 
contrary to the Regulations, provided the actual percentage of 
germination is declared. To avoid failures in the crop, it is 
advisable that seeds testing less than 70 per cent, should be 
sown rather more thickly than usual. 


Arrangements have beem made for the Official 8eed 
Testing Station, Cambridge, to undertake the examination of 
samples of celery seed for the presence of 
Leaf Spot the fungus (Septoria apii Chester) which 
of Celery causes the disease known as “Leaf Spot,” 
or “ Blight.” This is a seed-borne disease 
which has been greatly on the increase during roecjit years. 
Samples submitted for this purpose should contain not less 
than 100 seeds, and should be addressed to the Chief Officer, 
Official Seed Testing Station, Huntingdon Road, Cambridge, 
together with a fee of 2s. for each sample sent. 

“ Leaf Spot ” is frequently overlooked until the plants are 
reaching maturity, but the early stages of infection are to be 
found in the seedling stage. The ultimate damagci done is 
often so extensive that serious financial loss results. The 
disease is characterized by the presence on the foliage of 
discoloured areas on which the minute black fruiting bodies of 
the fungus are just visible to the naked eye. The spots increase 
in size and number until the whole leaf becomes a dirty 
greenish-brown colour, and finally rots and withers away. 
Although the disease may, perhaps, be communicated to a 
fresh crop by infected material from a previous diseased crop, 
the more common source of infection lies in the seed. 

In dealing with methods of control. Leaflet 238, which 
gives a full account of the disease and can be obtained from 
the Ministry, suggests, inter alia, that in purchasing celery 
seed the buyer should ask for a guarantee in writing that 
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the seed has been examined by a competent expert, and has 
been found free from the fungus. It is in order to enable 
such a guarantee to be given in cases where it is warranted 
or to bo checked, if deemed necessary, that the arrangements 
mentioned above have been made for the examination of 
seed samples at the Official Seed Testing Station. 


A REFRESHER courso for Horticultural Organizers and 
Instructors was held at Leeds University during the last 
summer vacation. The object of the 
Refresher Course course was to enable horticultural teachers 
for Horticultural to maintain touch with new scientific 
Instructors work, more particularly in Botany and 
Soil Chemistry, and, in this way, to assist 
them with regard to organized classes, which are becoming a 
great feature of county instruction. The course extended from 
July 5 to tluly 10, and the Ihuversity co-operated in the 
scheme by placing its staff at the disposal of the Ministry and 
by providing, free of charge, classroom and laboratory 
accommodation. I^our subjects were dealt with during the 
week, viz.: Botany by Professor Priestley ; Mycology by Mr. 
W. A. Millard ; Zoology by Mr. T. H. Taylor ; and Soil 
Physics and Chemistry by Professor Comber. 


Farm Workers’ Minimum Wages. —^A meeting of the Agricultural 
Wages J3oarJ was held on December 8 at 7 Wliitehall Place, London, 
8.W.1, the Chairman, Lord Kenyon, presiding, when notification was 
received from the Cornwall and Isles of Scilly Agricultural Wages 
Committee that tliey had fixed minimum and overtime rates of wages 
lor male workers and minimum rates of wages for female w^orkers 
to come into operation on December 16, 1928 (Lc., the day following 
that on which the existing rates are due to expire), and to continue 
in force until further notice. The Board made an Order carrying out 
the decision accordingly. 

The minimum rates are in the case of male workers of 21 years of 
age and over 31s. jier week of 61 hours, with overtime at 9d. per hour 
on weekdays and lOd. per hour on Sundays, and'in the case of female 
workers of 21 years of ago and over 6d. per hour for all time worked. 
Lesser rates are fixed for younger male and female workers. The rates 
are in all cases the same as those already in force in the area. 

A copy of the ortler in full may be obtained on application to the 
Secretary of the Agricultural Wages Board. 
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Enforcement of Minimum Rates of Wages.-— During the two months 
ending December 16, legal proceedings were instituted against 12 
employers for failui*e to pay the minimum and overtime rates of wages 
fixed by the Orders of the Agricultmul Wages Board for workers in 
agriculture. Particulars of the cases are as follows ;— 










Arrears 










of wages 

No. of 

County 

Court 

Fines 


Costs 


ordered 

workers 









to be paid 

concerned 



£ 

s. 

d. 

£ 

s. 

d. 

£ 

s. 

d. 


Soke of 












Potorboro’ 

Peiorboro’ 


- _ 


3 

3 

0 

10 

0 

0 

3 

Lancashire . 

Bolton .. 

5 

0 

0 


— 


8 

13 

4 

1 

Holland 

Hoi beach 

3 

0 

0 

1 

10 

0 

15 

7 

0 

3 

Glamorgan . 

Bridgend. 

2 

0 

0 

0 

U 

() 

6 

1 

6 

1 

Montgomery 

Welshpool 

3 

3 

0 

0 

5 

0 

18 

0 

0 

1 

Wilts 

Devizes .. 

0 

] 

0 




11 

0 

0 

1 

Hants 

Boinsey.. 

1 

0 

0 


- - 


16 

8 

6 

1 

J^evon 

Exeter .. 

10 

0 

0 

JO 

10 

0 

42 

18 

4 

4 

Ox for* 1 

Chip])ing 












Norton 

1 

0 

0 




26 

10 

6 

1 

Lams 

Holton .. 


- 



-- 


1 

0 

0 

1 

Devon 

Ax minster 

1 

0 

0 

1 

i) 

0 


14 

3 

3 

(brnwall .. 

Laiim oston 

1 

0 

0 




"7 

0 

0 

I 


Proceerlings were also instituted a'^ainst an employer at Kington 
(Hereford), under hoction 9 (3) (h) (Kefusal to give inloriuation) of 
the Agricultural Wages (Begulat.on) Act, 1021. Tlie defemlant mss 
lined £6. 

A charge of furnishing false information was also taken into account 
in the proceedings at Bolton. 

In the case heard at Holbeach the Ministry had secured the payment 
of certain arrears of wages duo in respect of Saturday afternoon overtime. 
The Ministry, however, considered that further arrears of wages were 
due in consequence of alleged illegal deductions from wages in respect 
of the provision of cottages. The workers concerned had signed 
contracts of service which provided that the workers were entitled to 
be paid at the minimum rates of wages laid down in the Orders of 
the Agricultural Wages Board, and that they should refxmd to the 
employer 6s. per week in respect of the occupation of their cottages. 
The employer alleged that no deduction from wages was made, but 
that the workers received their full cash wages and paid back to the 
employer’s wife 6s. per week in respect of the cottages. This statement 
was corroborated by the employer’s wife and son. The workers doiiiod 
that they received their full cash wages, and asserted that the 6s. was 
deducted. 

The Ministry prosecuted the employer for paying tho workers 3s. 
per week less than tho minimum rates applicable to thorn, tho under¬ 
payment being in fact the difference between 6s. and tho 3s. defined 
by the Committee as the value of tho provision of a cottage. 
The Ministry’s Counsel argued that even if tlie workers received their 
lull cash wages and paid back 6s. to the employer’s wife, there would 
still have been a contravention of the Act, since the occupation of tho 
cottages in question was part of tho workers’ contracts of service. 
The Bench found as a fact that the 6s. per week was deducted from 
the workers’ wages, and fined the employer £3, awarding £1 10s. Od. 
costs and arrears of wages amoimting to £15 7s. Od. 

Appeal Case ,—On October 13 there was heard at the High Court, 
before the Lord Chief Justice, Mr. Justice Avory, and Mr. Justice 





966 


False Description op Seed Potatoes. [Jan., 


Salter, tho first appeal under the Agricultural Wages (Regulation) 
Act, 1924. 

In a case heard on September 29, 1926, at the Raglan Police Court, 
a farmer was prosecuted for paying a worker less than tho minimum 
rate of wages applicable to him. The worker was supplied with board 
and lodging, but the Monmouthshire Agricultural Wages Committee, 
having made an Order prohibiting the reckoning of any benefits or 
advantages as part j^ayment of the minimum rates of wages fixed by 
the Agricultural Wages Board, tho Ministry was of opinion that no 
deduction could bo made from the worker’s wages. Ihe Bench, however, 
held, as a question of law, that the Committee’s Order as to benefits 
or advantages had no effect, and that there was nothing to prevent 
an emjdoyer and worker from making an agreement as to what sum 
should be reckoned as the value of board and lodging, and deducting 
such amount from the weekly wages paid to the worker. Despite this 
decision it was found that, after making i*easonable allowance for 
board and lodging, the worker still received 3s. 7d. per week loss than 
tho minimum rates of wages applicable to him. The Bench fined the 
ernj)loyor the nominal sum of 2s. 6d., and ordered i)ayment of the 
arrears of wages duo to the worker only for the i)articular 
week in respect of which the summons was issued, and refused to 
order the payment of arrears for previous weeks, despite the fact that, 
under-payment having been proved, the Bench was bound unrier 
Section 7 (3) of the Act to order the payment of arrears of wages 
found due to tho worker during the period of six months immediately 
preceding the date on wliich the information was laid. 

The High Court upheld the Ministry’s appeal, and tho following is ^ 
an extract from the statement made by the Lord Chief Justice;— 

It is apparent, therefore, that in the present case, as from 
July 4, 1926 (the dat<e on which tho Committee’s prohibitory 
Order was made), there was an improper deduction of the sxmi 
of 17s. per week, and by sub-section (3) of section 7 of the Statute 
there is an imperative duty laid down : “In any proceedings 
against an employer under this section the Court shall ”—not 
“ may,” but “ shall ”—“ whether there is a conviction or not, 
order tho employer to pay in addition to the fine, if any, such 
sum as may be foimd by the Court to represent the difierence 
between the amount which ought at the minimum rate applicable 
to have been paid to the worker during the period of six months 
immediately preceding the date on which the information was 
laid or the complaint was served and the amount actually paid 
him during that period.” It is now, in the course which the 
argument has taken, common ground tlxat as from July 4, 1926, 
the sum of 17s. was improperly deducted. 

The High Court thereupon remitted tho case to the Retglan 
magistrates for re-heaiing. 

False Description of Seed Potatoes. —^Proceedings for making false 
statements in connexion with the sale of seed potatoes have been taken 
by the Ministry of Agriculture in two cases recently. In the one case, 
a dealer of Bromyard sold a quantity of seed potatoes which he described 
as being grown in Scotland, whereas it was proved that they came 
from Cambridgeshire. He also quoted a false certificate number. His 
defence was that the English-grown seed was sent in mistake, his man 
loading it out of a truck at the railway station instead of from his own 
yard. The Bench imposed a fine of £3 for the office under the Wart 
Disease of Potatoes Order, and £2 under the Seeds Act, and ordered 
payment of special costs which amo\mted to £14 lls. Od. 
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In the other case^ a firm of potato merchants of Cambridge was 
summoned in respect of the sale of some seed potatoes of mixed 
varieties with which they had given a statement indicating that the 
v€uiety was true within the meaning of the Seeds Regulations, 1922. 
The defendant acknowledged that he had bought this seed as being 
mixed and took the risk of re-selling it as pure. He was fined the 
maximum penalty of £5 and £3 3s. Od. special costs. 

It is necessary under the Seeds Act, 1920, in the case of a sale of 
seed potatoes, for the seller to make a statement in writing containing 
particulars as to the class, variety, and size and dressing of the seed 
sold. It is also necessary in connexion with the Wart Disease of 
Potatoes Order to state the number of fche relative “ clean land ** or 
“ true stock ** certificate referring to the potatoes in question issued 
under that Order. 


Sugar Beet Cultivation in Holland. —Some interesting particulars 
concerning sugar beet cultivation in Holland are given in a Report^ 
on the Economic, Financial and Industrial Conditions of the Nether¬ 
lands. Following the distribution of a questionnaire in the northern 
counties of Holland, replies were received from 26 growers in Groningen, 
27 in Friesland, and 3 in other districts. 

The question whether the soil should, periodically, be allowed to lie 
fallow was unanimously answered in the negative. The answer to the 
question regarding the influence of sugar beet cultivation on the soil 
was that, provided the ground is kept well weeded, the influence is 
very good. The questions whether growers intend to continue growing 
sugar beet, and whether it is a good alternative crop, were answered 
in the afiiraiative. The answer to the question whether the beet tops 
were equivalent in value to the wages paid was not unanimous : 
18 replies estimated the value as higher, 25 as lower, and the 
remainder stated that it depended on local circumstances. 

The cost of raising a wheat crop (including seed, fertilizer, preparing 
the soil, weeding, sowing, transporting, threshing, pressing) amounted 
to £8 11s. 6d. per acre in Friesland and to £9 7s. Id. per acre in 
Groningen, the difference being due to the greater cost of fertilizers 
in the latter county; the production of wheat averaging 27* 13 cwt. 
per acre in Friesland and 28*76 cwt. per acre in Groningen. 

The cost of raising a sugar beet crop (fertilizers, preparing the soil, 
weeding, collecting, lifting, transporting, siloing, etc.) in Friesland 
amounted to £12 19s. 3d. per acre against £13 Os. 8d. per acre in 
Groningen. Again, there was a considerable difference in the cost of 
fertilizers in Friesland and Groningen, being £2 3s. 4d. per acre and 
£2 17s. 4d. per acre respectively. The average production of sugar 
beet in Friesland was 12*71 tons per acre, and in Groningen 13*16 tons 
per acre. Groningen concentrates more on the production of seed 
grain, and the straw prices there are better owing to the proximity 
of strawboard works. Apparently the increased use of fertilizers has 
great influence on the foimation of tops, the value of which is estimated 
at £6 17s. Od. per acre, and that of straw at £4 10s. 3d. per acre. 

In calculating costs, the work of one horse per hour was fixed at lOd., 
the hourly wage of a labourer at 6d., and the distemce from the farm 
to the quay or station at one kilometre (approxunately two-thirds of 


a mile). 

The conclusion reached is that, notwithstanding the higher cost of 

♦ By the Department of Overseas Trade, February, 1926. Obtainable 
from His Majesty’s Stationeiy Office, Adastral House, Kingsway, W.C.2, 


Price 3s. net. 
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production, the value of the product, provided the sugar market 
remains at the present level, will warrant the continuation of sugar 
beet growing. The sources of information from which the above 
has been taken reveal the faot that the greatest amount of labour in 
sugar beet growing is required at a time when other crops do not call 
for much attention, and it forms a link, therefore, in keeping labour 
employed during the whole year. It is stated that every farmer can 
put up to 15 per cent, of his arable land under sugar beet, needing, 
with the exception of weeding, only his normal staff for its attention. 
« ♦ itft ♦ « ♦ 

Leaflets issued by the Ministry. —Since the date of the list given in 
the October (1926) issue of the Joubnal, p. 683, the following leaflets 
have been issued :— 

New :— 

No. 149. Bacillary White Diarrhoea of Chicks. 

No. 163. C.O.D. and the Farmer. 

Rewritten :— 

No. 8. Assessments to Local Rates. 

No. 369. Backyard Poultry Keeping. 

No. 238. Leaf Spot of Celery. 

Revised :— 

No. 10. Wirevrorms. 

No. 46. The Stem Eelworm. 

No. 83. Home Preservation of Eggs. 

No. 302. Silvea* Leaf in Fruit Trees. 

No. 382. Liquid Manure Tanks. 

No. 48. Pea anti Bean Thrips. 

No. 400. List of Publications issued by the Ministry. 

Amended :— 

No. 112. Weeds and Their Suppression. 

No. 143. Destructive Insects and Pests Acts, 1877-1907. 

No. 187. The Selection and Milking of Dairy Cattle. 

« « 

Injurious Weeds. —^Proceedings may be taken by or on behalf of 
the Minister against any occupier of land failing to comply with a 
notice served upon him imder the provisions of the Com Production 
Acts (Repeal) Act, 1921, requiring him to cut down or destroy any 
spear thistle, creeping thistle, curled dock, broad-leaved dock, or 
ragwort growing on his land. During the past two months proceedings 
have been instituted on behalf of the Minister by the County Agri¬ 
cultural Committees of East Sussex, Bucks (two cases), Leicester 
(three oases), and Lancashire. A conviction was obtained in each case, 
and fines of £20, £5, £16, £6, £1 Is. Od., 10s., €md £5 respectively 
were imposed, each defendant having to pay costs in addition. 

* ♦ ♦ ^ # 

Foot*ftnd*Mottth Disease. —^Five outbreaks of foot-and-mouth disease 
have been confirmed since the issue of the December number of the 
tToTTBNAL. A new centre of disease was discovered at Ramsbuiy, 
Wiltshire, on November 26, and a further outbreak occurred in that 
district at Ashmansworth (Hampshire) on December 6. Fresh centres 
were also found at Weekley, near Kettering, Northants, on November 
29, at Chester on November 29, at Burgess Hill, East Sussex, 
on December 17, and at Kiver, near Dover, on December 19. A further 
outbreak occurred in the Burgess Hill area on December 21. 

The above outbreaks bring the total for the year to 203, involving 
31 counties, and the slaughter of 6,743 cattle, 11,671 sheep, 2,603 pigs, 
and 9 goats. 
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NOTICES OF BOOKS 

Agrfeultural Surveying. By John Malcolm, B.Sc., N.D.A. (Hons.). 

(London: University Tutorial Press, Ltd. Price 5s. 6d.) 

This is an elementary text-book on survey and farm engineering 
for the use of agricultural students, and as such has much to recommend 
it. The arrangement of the chapters is good, the descriptions are clear 
and concise, and a great deal of useful and practical information is given 
on all subjects connected with farm and estate management. The 
contents of the book may be roughly divided under three heads. 
Mensuration has two chapters devoted to it, dealing with simple 
methods of calculating areas and solids. Surveying takes up six chapters 
^d covers a fairly wide field. Descriptions of a number of instruments, 
including the theodolite and level, are given, and their practical use 
is explained. A few pages are given to the description and use of 
Ordnance Survey maps and their practical value to the agriculturist. 
The final section forms a short treatise on estate engineering, draining, 
and road-making. Included in the book are selections of questions and 
answers from examination papers, and some four-figure niathematical 
tables. It is essentially a work for students, as the [preface states, but 
would be useful to anyone who is occasionally faced with 8iiu])le survey 
problems connected with farm and estate management. 

Aims and Methods in the Study of Vegetation. Edited by A. G. Tansley, 
M.A., F.R.S., and T. F. Chipp, M.C., B.Sc., Ph.D. (London : 
Published by the British Empire Vegetation Committee and the 
Crown Agents for the Colonies, 4 Millbank, S.W. Price, in the 
Empire, 12s. 6d., in the U.S.A., 4 dollars.) 

This book is an outcome of the Imperial Botanic Conference of 
1924, and is intended to set out the methods which should be followed 
in order to make a systematic survey of the vegetation carried by a 
given area. It applies chiefly to the less settled countries carrying 
to a largo extent their natural vegetation, more or less modified by 
partial clearing or cultivation, by grazing or fire and the other incidents 
due to the presence of man. Thus it appeals mainly to forest and 
agricultural officers who have to consider the uses to which such land 
can be turned, but any botanist, professional or amateur, may peruse 
it with profit as it will extend his appreciation of study in the field. 
Indeed, of late years botany has been too much divorced from field 
observation; men got tired of systematic work, of mere collection 
and determination of species, but botany is only becoming real again 
os the botanist begins to interest himself in observations of the eissooia- 
tions of species with one another, the environment of soil, situation 
and local climate, and the reasons which determine the presence of 
particular types in localized areas. Ecology is in fact almost a new 
science—even the name is hardly recognized by the general reader—► 
and this book is an instruction in ecological study on an empire scale. 
Like all new sciences ecology has invented a new terminology, and the 
reader of the earlier chapters of this book must steel himself not to be 
put off by the liberality with which it is sprinkled with novelties in 
nomenclature. This specialization on labelling has always been a 
weakness of the botanist; it makes for precision, and, however re¬ 
pellent to the outsider, it gives the man who knows a satisfactory 
feeling of belonging to the elect. 

But though the book is primarily addressed to the student of the 
wilder regions of the world there is still plenty of scope for the study 
of ecology in England and Wales, and it is not without its bearing upon 
agriculture* The weeds of the arable and the flora of the h^gerows 
are among the surest indications of the character and capabilities of 
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agricultural land, while the improvement of grassland, both the 
direction and the extent the expenditure should take, must be judged 
from the flora naturally established on the surface. 

The earlier chapters of the book are concerned with the aims and 
methods of the study of vegetation, and include three generally valuable 
chapters on the habitat and the factors that are operative—^temperature, 
raixifall, humidity, exposure, soil composition, and the effect of living 
organisms, including man. The later chapters supply examples of the 
methods as applied to particular areas, ranging from the forest lands 
of West Africa, India, and Canada, to the grazing land of New Zealand, 
South Africa, and the districts of Australia. The book should be in the 
libraries of all Agricultural Colleges, where some of their students may 
be expected to go overseas. 

Potash : A Review, Estimate, and Forecast. By J. W. Turrentine, 
Ph.D. (London : Chapman & Hall. 1926. 188 pp. Price 16s. net.) 

This book is written from the American standpoint, and gives a 
comprehensive view of the potash position in the United States with 
special reference to the case for increased home production. The 
author, who writes with full inside knowledge of the steps taken by 
the United States Department of Agriculture to handle the wartime 
potash situation, urges that a home potash industry should be 
developed in order to remove the risk of exploitation at the hands of 
foreign interests, and to provide a nucleus capable of rapid expansion 
to meet full requirements in case of need. He points out that such an 
industry must be able to stand on its own feet in face of competition 
from imports amounting to about 200,000 tons of pure potash annually, 
and therefore regards it as essential that costs should be lowered by 
producing potash either as a by-product or in conjunction with 
by-products. 

The first section of the book deals briefly and clearly with potash 
production outside the United States. A view of the German and 
French industries is given and reference is made to the lessor known 
producing coimtries, Poland, Italy, Spain, and Japan. An increase 
in the production of potassium nitrate as a by-product from the 
manufacture of Chile nitrate is shown to be probable. 

The potash industry in the United States is next dealt with. In 
1910 a survey of the natural resources of raw materials for potash 
manufacture had been undertaken for the Government, so the out¬ 
break of war did not find the country entirely unprepared. As a result 
of this and other work, salts containing nearly 50,000 tons of pure 
potash were produced in 1918, although the producers scarcely had 
time to master their technical problems and the majority had to 
close down when imported potakh again appeared on the market. 
The a<ccount of those processes which have been maintained in spite 
of the prevailing low prices is of special interest. The author describes 
and examines actual and prospective methods for the extraction of 
potash from Kelp, Brines, and Silicates, and then passes on to discuss 
the more immediate problem of potash recovery from wastes derived 
from sugar factories, cement works, and blast furnaces. The quantities 
of potakh available from each of these sources is estimated, it is 
shown that the recovery of the potash from the industrial wastes 
alone would go a long way towards meeting home dA tY^i^nd for potash 
salts, and that the solution of the technical problems involved is in 
sight. 

like most accounts of the utilisation of wastes and residues, or the 
elaboration of raw materials formerly regarded as worthlecn* this 
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book makes interesting reading. It sliould provide agricultural teachers 
and students with many new ideas, and can be recommended to those 
interested in the technical side of the fertili/.er industry. 

The Dying Peasant. By J. W. llobertson Scott. (Loudon : 
Williams and Norgate. Price 10s. 6d. net.) 

This book describes in picturesque language some of the troubles 
from which agriculture is suffering. The author is particularly con¬ 
cerned and sympathetic with the position of the agricultural labourer ; 
lightly, he lays great emphasis on the standard of living of the worker 
as an essential part of the agricultural problcwn. But he is content 
neither to inquire very deeply into the causes of the changes that 
have passed and are passing over British agriculture, nor to offer 
much in the way of constructive proposals, and for tliis reason the 
value of what ho has to say is necessarily limited. A good deal of 
the book is made up of statements, comments and anecdotes quoted 
not only from lecognized agricultural authorities, but from others 
whose authority to speak on tliose subjects may not bo so well 
established. Moreover, many of these statements obviously apj)ly 
to particular circumstances, and tlirow very little light on the 
j)roblem as a whole. 

Nevertheless, the book contains some useful information on the 
subject of agi'icultural wages and the cost of living ; and the vivid 
pictures of village life, both in the north and the south, serve to focus 
attention of that aspect- of the agricultural problem which it is always 
desirable to keep before us, namely, the national importance of 
healthy and hap])y rural life. 

Farm Calculations and Accounts. By A. G. Kuston, D.Sc., B.A., and 
C. Vivian Dawe, B.Com. (London ITniveraity Tutorial Press, Ltd. 
Price 3s. 6d. net.) 

This little treatise of 216 pages is rather overweighted by its title, 
and an even more ambitious sub-title could bo omitted with advantage. 
Authors of text-books probably have grounds for discounting the 
standard of intelligence in possible readers, but the first two or three 
chapters of this book, embodying rules and exercises in elementary 
arithmetic, wotild seem to bo of questionable value. The space so 
occupied might well be devoted to an expansion of the information 
given in the later chapters, particularly that dealing with soils, manures, 
crops, foodstuffs, live stock, and dairying, all of which is very helpful, 
but merited more extended treatment. The notes on rates and taxes 
in Chapter V are too restricted to be of much value to the farmer, and 
the inclusion of inhabiterl house duty is a slip, this duty having boon 
repealed two years ago (Finance Act, 1924, Chap. II, s. 20). The book, 
however, contains much valuable information in a concise and lucid 
form, and should prove a useful addition to the farmer’s and farm 
student’s bookshelf. 

Dairy Cattle. By W. W. Yapp, Ph.D., and W. B. Nevens, Ph.D. 
(London: Chapman & £[all, Ltd., 1926; price 11s.) 

While it is doubtful whether this book supplies an urgent need in 
this country, yet the excellent and methodical treatment of the subject 
matter marl^ it out as a useful textbook for students and a practical 
reference book for dairy farmers. 

Great importance is attached to the systematic selection and breeding 
of dairy cows, and the chapters on the rearing of calves and heifers 
are excellent. 
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The section dealing with the feeding and management of the dairy 
herd is comprehensive, but due allowance must be made for the climatic 
conditions and general system of cropping prevalent in the authors’ 
country. 

The importance of correct recording and marketing is made evident. 
The book is well illustrated throughout, and constitutes an up-to-date 
groundwork of information suitable for a wide circle of readers. 

Marketliig of Agricultural Products. By James E. Boyle, Ph.D. 

(McGraw-Hill Publishing Co., Ltd. 479 pp. -f viii. Price 17s. 6d.) 

A recognition of the fact that agriculture differs only in degree and 
not in essence from other industries, and that, from being mainly 
concerned in the extraction of a few vital foodstuffs from the 
“ bounteous or niggardly hand of Nature,” it has come to rcpj OHeut- 
a group of highly commercialized industries prorlucing for distant 
markets, has led the writer of this book to adopt a novel mode of 
exposition. Starting from the standpoint of consimior-demand as the 
root of the marketing principle, he shows that oven in the staples,^ 
wheat and meat, demand is elastic, and that successful marketing 
requires a fine adjustment of production to consumer-demand. He 
rightly lays stress on the necessity of quality-production and 
standardization as essential factors, and points out the value of 
producers* co-ojjorative societies in impressing the importance of these 
factors on their members. His assertion tliat the strength of the 
marketing chain depends on the efiiciency of each link is a commonplace 
which is too often ignored. 

From a consideration of princij)les the author passes to a brief' 
review of the marketing of the more important American crops, 
namely, grain, cotton, wool, hay, milk, live stock, eggs, apples, 
peaches, potatoes, and tobacco. It is to be regretted that more space 
has not been given to the technical and specific problems of commodity 
marketing, if even at the expense of the more gone:al sections on 
production and consumption. 

In common with most economists the author recognizes the value 
of co-operative marketing, though he is at pains to set out its 
limitations. He maintains that co-operation cannot fix prices. But 
surely no authority has ever said that it could ! The imcleniable and 
important fact that co-operation tends to stabilize the price level 
has been rather lightly treated. Another co-operative impossibility, 
h© holds, is the elimination of the middleman. It would perhaps 
have been better to emphasize the impossibility of eliminating the 
middleman’s services. The fourteen suggestions of what co-operation 
can do are lucidly expressed. 

The book will be foimd stimulating and informative to the advanced 
student of agricultural marketing. It is, on the whole, “well arranged, 
and is full of useful data, with a comprehensive index at the end ; 
the quotations at the beginning and the questions at the end of each 
chapter are typical of its country of origin. This appears to be one 
of the best works on the subject that been recently produced in 
America. 

Potato Varieties. By Redcliffe N. Salaman, J.P., M.D., M.A. (Univer¬ 
sity Press, Cambridge, 1926. 368 pp. Price 25s.) 

This work by Dr. Salaman has been looked forward to for some time, 
and there is probably no other work, certainly not in English, which can 
pompare with it. The author disclaims any attempt to deal fully with 
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the cultural problem of potato production or the many diseases to which 
the potato is liable, but neither farmer, plant pathologist, nor seedsman 
can afford to ignore it. It will be regarded as indispensable to the 
breeder, who in the past has been too given to use hit-or-miss methods, 
with the result that the coimtry has been flooded with seedlings which 
very rarely become of commercial value. Starting with a definition of a 
potato variety, Dr. Salaman briefly outlines the history of the potato in 
Europe, from the time Clusius in Vienna received tubers from Spain, 
and Gerard a year later (1687) obtained another variety, as he states, 
from Virginia. From these the author traces the development of our 
present day varieties, giving credit to William Patterson, of Dundee, for 
introducing the more shapely and better varieties, his masterpiece being 
the famous Patterson’s Victoria, the “ blood ” of which is in nearly all 
our present varieties. (It is interesting to note that this variety which 
has been lost for some years is said to have been reproduced this year 
from some seed which a Midland breeder has kept for some years.) 

Dr. Salaman proceeds to deal with methods of producing new varieties, 
and the application of genetics to variety raising, a subject on which he 
has had unique experience. As a result of his researches he is able to 
discuss the factors controlling shape, quality, maturity, disease resist¬ 
ance, and all the other qualities which go to make up the ideal potato. 
His account of the relationship between the siz(^ of the seed and the size 
of the crop, together with tlio amount of ware, m well as on tlie problem of 
immature seed, clears up a good deal of misunderstanding, while the 
chapter on conditions for trials should bo read by every experimenter. 
Space is insufficient to deal with the various chapters on classification, 
list of varieties, and list of synonyms, or with the value of the leaf index 
as a moans of identification of a variety. The classification will prove 
useful in expert hands, but the fact that the main groups are based on 
the flowers may lead to considerable misunderstanding in years when 
Great Scot and King Edward flower profusely, as they occasionally do. 

The book is well illustrated and contains an appendix by Mr. W. H. 
Parker on yield testing, while a number of pages are arranged so that the 
characteristics of new varieties can be entered up. 

Rural Industries. No. 4, Autumn Number, and No. 5, Winter Number, 
1926. (Rural Industries Bureau, 26 Eccleston Street, S.W. 1.) 

Lord Ernie, in a foreword to the No. 4 Autumn issue of this quaiiierly, 
points out that “ Country folk in England stand alone among European 
peoples in their neglect of subsidiary occupations. An agricultural 
worker in this coimtry has no pecuniary interest in anything but his 
labour on the soil,” Thus “ tho overhead charges ” on English agri¬ 
culture are much heavier than in France and Germany, where tho 
cultivators are not divorced from ruml industries, and derive from 
subsidiary employments ” that addition to their domestic budget which 
adds to their material comfort.” This seems to confirm the opinion 
expressed by Mr. Henry Ford in his new book, To-day and To-morrowy 
that farm work alone will not provide for the necessities of tlie agri¬ 
cultural worker, and, on tho Ford fanns, small workshops, for tho 
production of nuts, bolts, etc., required in his motor-car factories, 
provide his farm workers with a remunerative subsidiary industry. 
Other features of this isstie are articles on “ The Condition of Village 
Saddlers ” and “ Toymaking—^An Outlet for the Craftsman,” a 
report on Rural Industries Exhibits at the Agricultural Show, and a 
further instalment of “ The Country Woodworker’s Shop.” 

The Winter Number, 1926, appears in a new cover and with a 
greatly improved format. Sir Lawrence Weaver contributes an 
interesting article on ” The Ashtead Potters,” an admirable under- 


974 


Additions to thb Libraby. 


[Jan., 


taking for employing disabled ex-service men, with which he haa been 
closely associated since its inception. Mr. Gordon Russell writes a 
breezy note on craftwork from a craftsman’s point of view, of which 
the moral is the freshness, originality and practicability of rural craft- 
work seen by him compared with the “ manufactured ” articles seen 
at an Arts and Crafts Exhibition in a provincial town. Mr. G. E. 
Marston has a first article on “ Design and Taste,” power-driven 
saws are discussed in the woodworker series, and Mr. Marston con¬ 
tinues his useful articles on ” Toy Making.” In its new form, Rural 
Industries is a bright and interesting little magazine. It is now issued 
at a prepaid subscription rate of Is. per annum. 


ADDITIONS TO THE LIBRARY 

Agriculture, General and Miscellaneous 

Adie^ R. H, —Chemistry for Agricultural Students, (viii4-357 pp.) 
London: University Tutorial Press, 1926, 3s. 6d. [54.] (This 
text-l ook by the Lecturer in Physics and Chemistry, School of 
Agriculture, Cambridge, contains the result of many years’ 
experience in the endeavour to show the ordinary student of 
agricultuie how even the most fundamental facts and inferences 
of Chemistry and Physics have at once a bearing on his practical 
work fuid observations. 

Herts Institute of Agriculture, —^The Aims and Work of the Hert¬ 
fordshire Institute of Agriculture. (84 pp.) Oaklands, St. Albans, 
1926. [374.9 (42).] 

Conference International de Pidologie, —^Actes de la IVtoe Con- 
ftonce, Rome, Mai 12-19, 1924. 3 Vols. (324 + 727 + 707 pp.) 
Rome : International Institute of Agriculture,1926, 408. [63.11.] 

California Agricultural Experimental Station. —Circular No. 304:— 
Drainage on the Farm. (30 pp.) Berkeley, 1926. [63.14.] 

United States Department of Agriculture. —^Department Bulletin 
No. 1408 :—Structures used in Draining Agricultural Land. 
(32 pp.) Washington, 1926. [63.14.] 

Orwin, C. S., and Kersey^ H. W. —^Estate Accoimts. (44 pp.) 
Cambridge University Press, 1926, 3s. 6d. [63.191 ; 667.] 

Malcolm, J. —^Agricultural Surveying, including Mensuration, 
Road Construction and Drainage. (320 pp.) London ; University 
Tutorial Press, 1926, 6s. 6d. [52 ; 626.7 ; 63.14.] 

A'ndrews, E. S, —^Mechanisms : A Text-Book for the Use of Non- 
Technical Students. (200 pp.) London: University Tutorial 
Press, 1926, 3s. 6d. [62 ; 6L] 

Dominion Office. —^Report on the Group Settlements in Western 
Australia. By W. Rankes Amery, British Government Repre¬ 
sentative for Migration in Western Australia. [Cmd. 2673.] 
(22 pp.) London : H.M. Stationery Office, 1926, 6d. [325 

(941).] 

Porchet. —L’Electricit6 rurale : Distribution, Utilisation. (150 pp.) 
[Encyclop6die des Connaissances Agricoles.] Paris : Librairie 
Hachette, 1924. [637 ; 63.17.] 

Fisher, R. A. —Statistical Methods for Research Workers. (247 pp-) 
Edinburgh and London : Oliver and Boyd, 1926, 16s. [311.] 

Field Crops 

Hunter, Herbert. —^The Barley Crop. A Record of Some Recent 
Investigations, (vi + 166 pp.) London: Ernest Bean. 1926, 
108. 6d. [63.313.] 
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United States Department of Agriculture. —^Department Circular 
No. 374 :—^Winter Field Peas : Their Value as a Winter Cover 
and Green Manure Crop. (13 pp.) Washington, 1926. [63.32 ; 
63.166.] 

University CoUege of North Wales^ Bangor. —^i. Summary of Experi¬ 
ments on the Manuring of Mangels, 1892-1926. (11 pp.) Bangor, 
1926. [63.332-16.] 

Irish Free State Department of Lands and Agriculture.—VotsXo 
Growing for Seed Purposes. Identification of Varieties of 
Potatoes from Characteristics of Foliage, Flower and Tubei’, 
Selection of Seed, Sprouting, Cultivation, Manuring, Planting 
and Spraying of the Crop for Maximum Results. (Reprinted from 
the Department’s Journal^ Vol. xxiv. No. 4.) (62 pp.) Dublin : 
Eason, 1926, 3d. [63.612.] 

University College of North Wales, Bangor. —Experiments with 
Potatoes, 1926 :—^i. Variety Trials with “ Once Grown ” Seed ; 
Ti. Variety Trials with Fresh Scotch Seed ; iii. Effect of Age of 
Seed ; iv. Manurial Trials. (12 pp.) Bangor, 1926. [63.612.] 

Oxford University Institute of Agricultural Engineering. —Bulletin 
No. 2 :—Preliminary Report of an Investigation into the 
Artificial Drying of Crops in the Stack. (104 pp. -f- 7 pi.) Oxford : 
Clarendon Press, 1926, 2s. 6d. [63.198.] 


Fruit 

United States Department of Agriculture. —Department Bulletin 
No. 1416 :—^Marketing Barrelled Apples. (100 pp.) Washington, 
1926. [63.41 : 38.] 

United States Department of Agriculture. —Department Bulletin 
No. 1416:—Marketing Western Boxed Apples. (96 pp.) 
Washington, 1926. [63.41 : 38.] 

Plant Pests and Diseases 

United States Department of Agriculture. —Farmers’ Bulletin 
No. 1483 :—Control of Insect Pests in Stored Grain. (30 pp.) 
Washington, 1926. [63.27-31.] 

United States Department of Agriculture. —Department Circular 
No. 394 ;—Copper Carbonate Prevents Bunt (Stinking Smut) of 
Wheat. (9 pp.) Washington, 1926. [63.24; 63.294.] 

Nebraska Agricultural Experiment Station. —^Research Bulletin 
No. 32 ;—The Spindle-Tuber Disease as a Factor in Seed Potato 
Production. (128 pp.) Lincoln, 1926. [63.23.] 

Fawcett, H.S., and Lee, H. A. —Citrus Diseases and Their Control. 
(694 pp. -4- 16 col. pi.) New York and London : Mci^raw- 
Hill Publishing Co., 1926, 25s. [63.24-41.] 

Live Stock 

United States Department of Agriculture. —Farmers’ Bulletin No. 
1487;—^Practical Hog Houses. (14 pp.) Washington, 1926. 
[63.64 : 69.] 

United States Department of Agriculture. —^Farmers’ Bulletin No. 
1490 ;—^Hog Lot Equipment. (22 pp.) Washington, 1926. 
[63.64 : 69.] 

Prewett, F. J .—^The [Marketing of Farm Produce. Part i: Live 
Stock. (103 pp. -f 6 pi.) Oxford; Clarendon Press, 1926, 
3s. 6d. [381; 63.6 ; 38.] 

Byng, Lady Rachel. —^How to Make Money by Angora Rabbit 
Breeding and Wool Farming. (36 pp.) The Author, High 
Sandhoe, Hexham, 1926, Is. [63.69 ; 63.761.] 
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Dairying 

Wye, Soidh-Eaatem Agricultural College—Department of Economica. 
—Investigation into Farming Costs of Production and Financial 
Kesults. Report No. 2. The Cost of Food in Milk Production. 
By James Wyllie, B.Sc. (69 pp.) Wye, 1926. [63.711: 63.714.] 
Virginia AgricaUural Experiment Station. —^Bulletin No. 243 :— 
Dried Apple Pomace with Dried Beet Pulp and with Com 
Silage in Feeding Dairy Cows for Milk Production. (11 pp.) 
Blacksburg, 1925. [63.711.] 

Virginia Agricultural Experiment Station. —Technical Bulletin 
No. 28 :—The Comparative Value of Peanut Meal, Cottonseed 
Meal and Soybean Meal as Sources of Protein for Milk Pro¬ 
duction. (64 pp.) Blacksburg, 1925. [63.711.] 

The Midland Agricultural and Dairy College. —Bulletin No. 9 :— 
County and Inter-County Clean Milk Competitions. Organized 
by the College and the County Agricultural Education Authori¬ 
ties. Report on the Inter-County Competition, 1925-26. (12 pp.) 
Sutton Bonington, 1926. [614.32.] 

Edinburgh and East of Scotland College of Agriculture.- -New Series 
No 1 :—^A Pure Milk Supply. (26 pp.) Edinburgh, 1926. 
[614.32.] 

Imperial Economic Committee. —^Report on Marketing and Preparing 
for Market of Foodstuffs Produced within the Empire. Fourth 
Report: Dairy Produce. [Cmd. 2725.] (148 pp. -j- 7 charts.) 

London: H.M. Stationery Office, 1926, Is. [63.7(00) ; 63.70; 38.] 

Veterinary Science 

International Agreement for the Creation at Paris of an International 
Office for Dealing with Contagious Diseases of Animals. Paris; 
January 25, 1924. [British Ratification deposited July 11, 
1925.] (19 pp.) [Treaty Series No. 11 (1926), Cmd. 2663.] 

London : H.M. Stationery Office, 1926, 4d. [614.9 (00).] 

Poultry 

Leeds University and Yorkshire Council for Agricultural Education. 
—^Bulletin No. 148 :—Profitable Poultry-keeping. (16 pp.) 
Leeds, 1926. [63.651.] 

Feathered World. —^Ducks. (162 pj).) London: 9 Arundel 

Street, W.C. 2, 1926, Is. 6d. [63.667.] 

Economics 

Benner, C. L .—The Federal Intermediate Credit System. (376 pp.) 

London : Allen and Unwin, 1926, 10s. [332.71 (73).] 

United States Department of Agriculture. —Department Bulletin 
No. 1399 :—Agricultural Survey of Europe : Germany. (112 pp.) 
Washington, 1926. [31 (28); 338.1 (28).] 

United States Department of Agriculture. —^Department Bulletin 
No. 1409 :—Agricultural Survey of South America ; Argentine 
and Paraguay. (91pp.) Washington, 1926. [31(82); 31(89); 
338.1 (82); 338.1 (89).] 

International Institute of Agriculture. —Oleaginous Products and 
Vegetable Oils: Production and Trade. (192 pp.) Rome, 1926, 
16 lire. [664.3; 63.342.] 

Legal Handbooks 

Millard, P. W. —^The Law Relating to Tithe Rentcharge and Other 
Payments in Lieu of Tithe. Second Edition, (xxxiii -f 334 pp.) 
London: Butterworth & Co. and Shaw and Sons, 1926, 15s. 
[348.] 

Eve, A, M* Trustram .—Memorandum on the Rating and Valuation 
Act, 1925. (166 pp.) London; Surveyors* Institution, 1926, 
2s. 6d. [886.28; 347.] _ 
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NOTES FOR THE MONTH 

A‘ CONFERENCE OR this Subject, under the chairmanship 
of Lord Clinton, was held at thej Bothamsted Experi¬ 
mental Station on January 19, 1927. 

The Cultivation The following papers were read ; Mr. J. 
of M. Van Bommel Van Vloten, sugar beet 

Sugar Beet expert to the Netherlands Sugar Industry, 
“ Continental Experience with the Growth 
of Sugar Beet ” ; Mr. T. G. Fowler, commercial manager, 
Cantley Beet Sugar Factory, “What the Factory Wants and 
How the Farmer Can Supply It” ; Mr. I. J. Schapringer, 
“ The Effect of Climate on the Cultivation of Sugar Beet ” ; 
Mr. R. N. Dowling, County Agricultural Organizer, Notting¬ 
hamshire, “ Experiments with Sugar Beet in the Midland 
Counties ” ; and Mr. H. J. Page, “ Manurial Experiments 
with Sugar Beet at Bothamsted and Woburn.” 

As a result of Continental work, Mr. Van Vloten thought 
that the drill rows were too wide in England; while wider 
drills made horse-hoeing easy, reduced the labour requirement 
for singling and topping, and produced larger roots, these 
advantages did not compensate for the smaller number of 
roots per acre. The Continental experiments showed a 
difference of 6 per cent, in yield between 16 in. drills and 
22 in. drills. Mr. Van Vloten compared the return to the 
farmer from (1) an 11 ton crop of 18 per cent, sugar, (2) 
an 11J ton crop of 17J per cent, sugar, and (3) a 12 ton crop 
of 17 per cent, sugar, and concluded that a large crop rather 
than high sugar content should be aimed at. Conversely, 
from an analysis of factory costs and returns, he concluded 
that a high sugar content was best from the factory point of 
view. To reconcile these divergent interests, he suggested 
that the factory should increase its payments for high sugar 
content above those at present adopted. 

Mr. T. Q. Fowler insisted on the necessity for the contract 
for beet growing, as it ensured a market to the farmer and 
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raw material to the factory. The factory insisted on the use 
of its seed, as this prevented the use of inferior seed; it supplied 
tire seed at as cheap a rate as possible and, in fact, (^tm nuUte 
a loss on the transaction. It was vital to the continuance 
of the factory supplies that the farmer should make a profit 
on his crop; hence the employment of agricultural experts 
by the factory to advise as to the treatment of the crop. 
Farmers should do their best to spread their deliveries of beet 
over as long a period as possible; at present, in spite of 
contract inducements, the farmer chose the time of maximum 
sugar content for delivery, with the result that the factory was 
overwhelmed at this period. Two grave faults of farmers 
were the supply of insufficiently topped beets and neglect 
to remove weeds and other rubbish from deliveries. The 
sugar content of beets grown in this country was highly 
satisfactory; but, unless the yield per acre was increased 
from the present average of 8| tons to 10 or 12 tons, the 
industry would not survive when the subsidy disappeared. 
ETe supported Mr. Van Vloten in recommending to this end 
narrower drills and singling. He advocated 18 in. drills and 
9 in. in the rows. With a full plant; this would produce some 
17-21 tons per acre. If necessary, special sugar beet hoes’ 
should be used for drills of the width mentioned. 

Seeding should be heavy—some 16-20 lb. per acre ; the seed 
should be sown at a depth of 1 in., and rolling should be done 
before and after drilling. If necessary, a special drill to sow 
at the heavy seed rate should be purchased. Labour for 
drilling and singling should be carefully supervised, and 
drilling should be carried out early. 

Mr. I. J. ScHAFBmoEB compared the climate of England 
with that of Central Europe, Canada and the United States 
in relation to the requirements of the crop, and came to the 
conclusion that the climate of this country was very well 
suited to sugar beet, not only as regards rainfall, temperature 
and daylight, but also in permitting a lifting period extending 
up to 100 days. 

Mr. B. N. Dowuno concluded, from his experiments, that, 
while sugar beet required considerable quantiities of nitrogen 
and potash, if the soil were already well supiffied with these 
materials, additional quantities would be detrimental to the 
crop. 

Mr. H. J. Page recommended 12 tons of dung, 2-4 owt. 
n^rate of soda, 2 cwt. Buperphos|ffiate and 3 owt. of 40 par 
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cent, potash salts (or 6-8 cwt. kainit) as the manurial dressing 
POT acre. Neither at Woburn nor Bothamsted was any 
advantage derived from extra top dressings of nitrogen. 

In the discussion that followed the papers, growing on the 
ridge was strongly advocated by Mr. Luddington ; he claimed 
a yield of 13 tons by this method compared with 9 tons on the 
flat, with a saving of 50 per cent, in the cost of cleaning, and 
with easier singling and hand pulling- Mr. A. W. Ling 
described experiments in the West of England which confirmed 
Continental results as to width of driUs and time of singling. 
He recommended as nitrogenous dressing IJ cwt. sulphate 
of ammonia, with 1 cwt. nitrate of soda as top dressing ; excess 
of nitrogen resulted in large, leafy growth and delay in 
ripening beyond the lifting period. Colonel Long referred to 
the benefits from subsoiling. 

Sir John Bussell pointed out that we were using varieties 
that best suited Continental conditions, and that the work 
required to be carried out was to evolve varieties suited to this 
coimtry. Obviously, much experiment and experience were 
necessary before disputed cultivation points could be settled ; 
and, until these were solved, there would always be discre¬ 
pancies in manurial results. On the question of manurial 
benefit, this depended on the degree of transference from 
leaves to root. 

He 4* ♦ H( 

The growing appreciation of the food value of milk, and its 
importance in the dietary of children, justifies the following 
reference to a scheme which has recently 

Mlllr Consumption been brought to the Ministry’s notice, 
in Elementary The manager of a progressive dairy in a 
SdlOOls small town in the home counties has been 
able to make arrangements with the local 
committees of the elementary schools to supply Grade A milk 
to the school children during the morning interval. The 
scheme, which was started in September last, aims at encourag¬ 
ing the children to drink good milk; it also serves as useful 
propaganda in the district on the food value of milk ; while, 
from the dairyman’s standpoint, it has the advantage of 
providing an additional opening for the disposal of his liquid 
milk. 

Hie milk is supplied in half-pint hottles, fitted with crown- 
cork stoppers. These, previously sterilized, each receive 
one-abEth pf a quart of milk, cooled to 45 deg. F. in summer; 
wld]% in ji^he winter, the quantity is one-seventh of a quart, 
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heated to 110 deg. F. ||The bottles are dispatched to the schools 
in boxes, together with a supply of sterilized, natural straws. 

Pa 3 nnent is made by means of aluminium tokens, of the face 
value of one penny, which the children can purchase once a 
week from the headmaster; and in respect of these tokens 
there is a simple accounting arrangement between him and the 
dairyman, llie children surrender a token when receiving a 
bottle and a sterilized straw ; and it is practicable for the head 
of each department to issue the milk, superintend its con¬ 
sumption, and collect the bottles and straws in from five to six 
minutes. The used straws are destroyed, while the bottles, 
caps and tokens are washed and sterilized at the dairy, thus 
ensuring a safe and hygienic milk supply. 

The experience is that the children readily drink the milk. 
This may be due in part to the novelty of taking it 
through a straw, also to the suitable temperature at which the 
milk is supplied ; but there is no doubt that this milk ration 
has given increased vigour to the children. The consumption 
of milk in these schools has risen from 30 bottles on the first 
day to a daily average of from 350 to 400 bottles at the present 
time. It is found that more milk is consumed during cold 
weather, and that the younger children, almost without' 
exception, are regular purchasers. Among scholars over 
11 or 12 years of age the consumption tends to be less stable. 

The children look remarkably healthy, and it is stated that, 
since the scheme was started, the atWdance has improved 
and attention to work has been more sustained. The system 
has another useful purpose, inasmuch as many of the pupils 
live at a distance of over two miles from the schools ; hence 
the milk ration forms a stop-gap in the rather long interval, 
for the younger pupils, between breakfast and the midday 
meal. 

The scheme is supplemented by lessons on hygiene and the 
value of milk as a food, whilst the dairy manager is endeavouring 
to create an active interest in the local milk supply among the 
scholars. It is probable that, during the summer months, ice 
cream may be added or substituted should the children show 
a marked preference for milk in this form. Much of the success 
which appears to be attending the venture may be attributed 
to the care with which the details of the scheme have been 
worked out, so that no responsibility is placed upon the school 
staffs for handling or heating the milk. The use of Grade A 
milk, with sterilized bottles and straws, ensures, also, the 
wholesomeness of the znilk which the children are receiving/ 
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The following notice to applicants for Ordere in Council, 
under Section 2 of this Act, has been issued to the Press:— 

(1) Applications for Orders in Council 
Merchandise Ibffks to require the marking of imported goods 
Aet. 1906 with an indication of origin under Section 
2 of the Merchandise Marks Act, 1926, 
should be made to the appropriate department, which 
is defined in Section 10 (1) of the Act as meaning, in relation 
to agricultural and horticultural produce and the produce of 
any fishing industry, the Minister of Agriculture and Fisheries, 
the Secretary of State for the Home Department and the 
Secretary of State for Scotland acting jointly, and, in relation 
to any other goods, the Board of Trade. 

(2) Accordingly applications relating to goods of all classes 
and descriptions other than agricultural and horticultural 
produce and the produce of any fishing industry should be 
addressed to the Secretary, Board of Trade, Great George 
Street, London, S.W. 1. 

(3) Applications relating to agricultural and horticultural 
produce and the produce of anj^ fishing industry should be 
prepared in triplicate, one copy being addressed to each of 
the following :— 

(a) The Secretary, Ministry of Agriculture and Fisheries, 
10 Whitehall Place, London, S.W.l. 

(ft) The Under-Secretary of State, Home Office, London, 
S.W. 1. 

(c) The Under-Secretary ofj State, Scottish Office, 
Whitehall, London, S.W. 1. 

(4) No applications will be referred by the appropriate 
departments to the standing committees under the Act which 
will shortly be appointed unless, in the opinion of the depart¬ 
ment, the applications substantially represent the interests of 
either manufacturers, producers, dealers, traders, users or 
consumers, or of any body of wage-earners. 


With reference to the interesting notes on weeds by Mr. 
E.Wyllie Fenton (p. 1014) it may be observed that the question 
of the occurrence of the seeds of broom- 
Broom-rape rape is an important one. In the Ministry’s 
leaflet dealing with this parasitic weed it 
is remarked that the seeds of broom-rape are practically never 
found in samples of red clover, and that there is thus little fear 
of introducing the pest with the clover sown. The seeds of 
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broom-rape appear to be capable of lying dormant for long 
periods in the soil, germinating in favourable seasons and when 
they come into contact with the roots of a suitable “ host ” 
plant, such as clover. Mr. Alfred Eastham, the Chief Officer of 
the Official Seed-Testing Station, states that broom-rape has 
been reported as being on the increase in a number of counties 
during the past two years. He has never known the seed to be 
found in samples of commercial clovers, nor has he any record 
of it having been actually so found by any other observer. 
The seed is very small and light, and, in a number of infested 
Helds examined last year, it was found that the broom-rape had 
ripened and completely shed its seeds before the clover was 
ready for cutting. Even if a few seed spikes remained until the 
clover was ready for harvesting, the ordinary processes of 
harvesting and commercial cleaning should readily remove the 
seeds. The known capacity of broom-rape seed to retain its 
vitality in the soil for a considerable number of years, together 
with the scattering of the light seed by the wind, might explain 
the distribution of the parasite more or less evenly throughout 
an infested field. This is borne out by a case brought to Mr. 
Eastham’s notice in 1925, in which a field of experimental* 
plots had been sown down with small quantities of red clover 
obtained from various leading firms of seedsmen. Broom-rape 
was subsequently found in all the plots, and to about the same 
extent; but it is inconceivable that all the samples so\^n could 
have been contaminated. No clover had been grown in the 
field for eight or nine years^ and the evidence points to the 
contamination being from the soil in this case. 

At the present time the Official Seed-Testing Station is 
paying special attention to the question of broom-rape, and, 
as a result of experiments in progress, it is hoped to obtain 
more definite evidence as to the possibility of its seed being 
distributed in bulks of commercial clovers. 


The Horticultural Produce (Sales on Commission) Act, 
1926, which received the Royal Assent on December 16 last, 
provides that where, in the case of any 
Sales oIHortt- hoiticultural produce defined as vege- 
cottiaal Frodnoe on tables, fruit, flowers and jduits oomigned 
OranmiMton for sale on commi^on, the salesman 
'' makes a charge by way of oomsnsdon 

or^Jotherwise, he shall enter in a book, kept by him fw 
purpose, the names of the owner or consignor of the prodooe, 
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and of every purohaser and the price paid or agreed to be 
paid by each purchaser. Further, that, as soon as practicable 
after the sale, the salesman shall furnish the owner or consignor 
with an account showing the actual price paid or agreed to be 
paid for the produce, and, where there is any variatioii in 
price, the number, weight or quantity sold at each price. The 
account must also show the amotmt of the commission or charge 
made for selling, and any charges, with details, made for 
services in coimerdon with the sale, as well as of any sums 
paid by the salesman on behalf of the owner or consignor in 
connexion with the sale, with details thereof. These provisions 
apply to all sales, whether to third parties or where the goods 
are purchased by the salesman or by any person on his behalf. 
For failure to comply with these requirements, or for the 
rendering of an account that is false in any material particular, 
there is a penalty, upon summary conviction, of a fine not 
exceeding £20 for a fi^ offence and of £100 for a subsequent 
offence. 

It should be noted that the provisions of the Act do not 
apply unless the owner or consignor of horticultural produce 
has forwarded to the salesman, prior to the sale, an advice 
note specifying the nature, description and contents of the 
packages consigned. For the purposes of the Act, all produce 
consigned shall be deemed as consigned for sale on commission, 
unless at or before the sale the owner or consignor sends the 
salesman a written intimation to the contrary, or has entered 
into a written agreement with him to that effect. Such agree¬ 
ment may apply to a particular consigmnent or generally to 
all consignments specified in the agreement. Where the 
owner or consignor has appointed an agent for the purposes 
of the Act, anything authorized or required to be done by the 
owner or consignor may be done by such agent. 

The owner or consignor may, within ten days of the receipt 
of an account, require the salesman, by notice in writing, to 
produce for the inspection of an accountant of approved 
qualifications any records, book or document relating to 
the produce referred to in the account. Refusal to produce 
such records, etc., their destruction or obliteration, or the 
obstruction of the accountant in his work of inspection, may 
entail a penalty, upon summary conviction, of a fine of £20. 

Copies of the Act (16 and 17 Geo. 6, Ch. 39), which applies 
to Englcmd and Wides and Scotland, but not to Northern 
belan^ may be obtained, price Id. net, from H.M. Stationery 
Office. 
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An innovation in the Department of Economics at Bristol 
University is the inclusion in the courses of study for 1926-27 
of a special course on the Economics of 
Aglicaltiiral British Agriculture as one of the selective 
Economics as a subjects for the degree of B.A. with 
Gfeneral Subject Honours in economics. The point of this 
of Study notable departure is the fact that the 
subject is part of the curriculum for 
students of general economics, and would be taken by them in 
the third and fourth years of study; it has no connexion 
with the teaching of agricultural science and practice, although 
the Department of Agriculture is naturally concerned in the 
particular arrangements for the course. The syllabus outlines 
five sections of study for the course as follows:—(1) Demand 
for Agricultural Products and Sources of Supply; (2) The 
System of Agricultural Production, embodying types of 
farming, factors of production, farm organization and 
marketing; and (3) Analysis of the System, dealing with 
prices and farming practice, the conditions which influence 
net output, the effect of State policy, co-operation and in¬ 
dividual efficiency, the distribution of net output, and the 
effect upon supply of factors of production. Section (4), Rural 
Sociology, is concerned with rural communities and their 
social organization, rural industries, comparison of rural and 
urban conditions, also emigration and immigration. The last 
section, (6) The Nation and Agriculture, deals with the present 
position of agriculture, possible objectives and methods of 
attaining them, and problems of the future. 

« ♦ He ♦ * n: 

The thirteenth International Congress of Agriculture will 
be held at Rome from May 23 to May 28 next, under the 
patronage of H.M. the King of Italy. 
Intematioxial The programme of the Congress is divided 
Congress into six sections as follows :—Section I.— 
of AgriCllltlire> International Conference of Agricultural 
1987 Associations; topic, “The Position of 
Agriculture and the Work of Agricultural 
Associations.*’ Section II.—^Agricultural Cultivation and In¬ 
dustry; topic, “The Cultivation of Cereals from an Economic 
and Social Point of View.” Section III.—Zootechnics; topic, 
“The Problem of the World Production of Meat and Milk 
from an ’Economic and Social Standpoint.” Section IV.— 
Traming and Co-operation in the Agricultural Industij; 
topic, “ The Scientific Organization of Agricultural Work,” 



1927.] National Diploma Examinations, 1927. 


985 


Section V.—^Agricultural Geology and Climatology. Section 
VI.—^Women’s Section, dealing with women’s organizations 
in rural districts, domestic economy training for rural women, 
and the development of rural life. In addition there will be 
certain general conferences. Some excursions have also been 
planned to places of interest, of which a definite programme 
will be issued separately. The Ministry has a supply of the 
official programme, copies of which will be sent to those 
interested on application to the Secretary, 10 Whitehall 
Place, S.W. 1. 


The regulations and syllabus for this year’s National 
Diploma Examinations in Agriculture and in Dairying, under 
the auspices of the National Agricultural 
National Examination Board, are now available, 

Diploma and copies can be obtained from the 

Examinations, Secretary, Royal Agricultural Society of 
1927 England, 16 Bedford Square, London, 

W.C. 1, or from the Secretary, Highland 
and Agricultural Society of Scotland, 3, George IV Bridge, 
Edinburgh. 

The examination for the National Diploma in Agricvlture 
takes place at Leeds University on March 31 and following 
days. To be eligible for admission to this examination, can¬ 
didates must present certificates from a recognized college for 
certain specified subjects; and, before the practical agri¬ 
culture and farm machinery papers are taken, must produce 
evidence of having resided on a farm for a complete year of 
farming operations. The nine papers in the examination may 
be taken at one time, or a group of three, four or five in the 
first year and the remaining subjects within the next two 
years. Applications to sit for the N.D.A. examination must be 
sent in not later than Monday, February 21, 1927. 

The examination for the National Diploma in Dairying will 
be held in September next, at Reading for English candidates, 
and at Kilmarnock for Scottish candidates. As a preliminary 
to examination, entrants must have spent not less than six 
months on a dairy farm, have had at least six months’ training 
in practical dairy work at an approved institution, and have 
attended approved courses in chemistry, bacteriology and 
botany. The revised regulations and syllabus for this examina¬ 
tion, of which notice was given twelve months ago, will not 
come into fbrce until 1928. 
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SOME DISCOVERIES IN THE TREATMENT 
OF SUGAR BEET 

B. J. Owen, M.A., D.Sc., L. F. ManAs, F.C.I.P.A., A.C.Q.I., 
and J. L. Dougan, C.B.E., M.A., 

Institute of Agricultural Engineering, Oxford. 

The purpose of this article is to give some account of the 
improvements which have resulted from recent researches into 
the desiccation method of producing sugar from sugar beet. 

The Institute of Agricultural Engineering, University of 
Oxford, has been engaged upon this study for some time, and 
has issued a brief report* on the progress of the work. In this 
report was given a general description of what had been done 
to date, together with certain mechanical and economic data. 
This information will be amplified in a full report to be issued 
shortly. In the meantime it has been considered advisable to give 
some further description of the actual improvements effected. 
A brief account of earlier attempts to solve the problem of 
desiccating sugar cane and beet has been included. The 
development of the art of drying, particularly of agricultural 
products, has made it possible to pursue a more searching 
study of the difficulties which confronted earlier investigators, 
and to apply more recently discovered physical and mechanical 
knowledge to the elucidation of the problem. 

Historical: Sugar Cane. —The problem of drying sugar cane, 
with the object of preserving the crop and storing the dried 
material for future treatment, has been under investigation 
since early in the nineteenth century. In 1811 Getting pointed 
out the potential advantages of drying shredded sugar cane 
for transport and export. A number of patents appeared 
subsequently, notably the Newton patent of 1848, and dried 
shredded cane was actually imported into France in 1850 by 
Daubr^e. A method of shredding and drying cane was patented 
in the United States in 1908 by McMullen. After the extraction 
of the sugar the bagasse was used for the manufacture of paper. 
In 1910 cane was shredded and desiccated in Cuba and sMpped 
to the United States for the purpose of extraction. Apaientwas 
taken out in France in 1912 for the desiccation of cane or b^t. 
About half the juice was extracted by milling and the partially 
exhausted material was dried by hot air i^m which parii 

* JnvuUgoHmB into the Deeiccation (De Veochis) Proeeeefor Pt&ducing 
Sugar from Sugar Beet* Progress report by B. J. Owm, MA., D.Bo» 
Piibllshad by H.M. Stationery Office, 1926, price 4d. net. 
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the oxygen had been extracted. In the same year a patent 
was taken out in England for drying shredded cane in a 
revolving cylinder, heated by combustion gases. A number of 
other patents of minor importance connected with cane drying 
are traceable in England and France, as welLas in America. 
Attempts have also been made in different countries to dry 
cane in the sun for export purposes. 

It has been found, however, that the treatment of cane, as 
compared with beet, is attended with greater risks to the final 
product, and it is now recognized that dried shredded cane 
has not been successfully utilized on a commercial scale in the 
sugar industry. 

Sugar Beet. —The question of drying sugar beet has been 
under consideration on the Continent and elsewhere during 
the last 75 years. Although extensive experiments have 
been conducted during this period, it has, until recently, 
been understood in the sugar industry that the desiccation of 
beet for the purpose of sugar production had not been effected 
on a commercial scale with any real measure of success. The 
first effort to dry beet was made in Germany, in 1850, by 
Schtitzenbach, who proposed to treat sliced dried beets with 
milk of lime in a series of troughs in which the material was 
macerated and specially prepared for extraction. The process 
appears to have been unsuccessful owing to technical diffi¬ 
culties in the drying. This method was followed in Germany 
by a number of other processes, advocated by Trobach, 
Weichmann, and others, all of which have proved equally 
unsuccessful for the same reason. 

An important endeavour to dry beet was made in 1901-3 
by Lafeuille, who experimented on a large scale in Egypt, 
Spain, Italy, and France. The drying of the beet cossettes 
was attempted by various methods—exposure to the sun, 
heated air, and carbonic acid gas. These experiments were on 
the whole unsatisfactory, due partly to the resulting invert 
sugars and dark coloured juices, and Lafeuille abandoned the 
work. He has since devoted himself to the drying of beets for 
other purposes, such as cattle food. A later attempt was made 
in France, in 1910, by Daubreband, who subjected whole beets 
to a strong current of hot air in order to separate the rind from 
the flesh, and to dry the beets so treated, after slicing, at 
progressively rising temperatures. This was not specially for 
sugar making, but for foods. 

The problem was also investigated in the United States in 1914, 
by Benjamin, who proposed to dry sliced beet at a relatively 
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low temperatuie, until 90 per cent, of the moisture was removed, 
with the object of coagulating the albuminoid matters without 
causing the rupture of the cells, the sugar being subsequently 
extracted in diffusion vessels. The information as to the 
results obtained by Benjamin is meagre, but it is known that 
his process has not been successful owing to inefficient drying. 

The De Vecchis Process. —Dr. De Vecchis has, since 1923, 
conducted practical tests based on his research work, and 
claims to have evolved a process which produces better and 
more economical results than those obtained by previous 
attempts. By his process the fresh beets are first cleaned and 
sliced. The sliced beets are then desiccated in a drying chamber. 
After desiccation the cossettes are placed in lixiviation vessels, 
into which warm water is introduced and a thick juice produced. 
This raw juice is purified with hme and superphosphate and 
then passed through filter presses. The remaining processes 
are similar to those practised in the diffusion method. 

The De Vecchis process of drying consists of two distinct 
stages. The first reduces the moisture content from about 
80 per cent, to 5 per cent. The second stage is said tg effect 
the coagulation of the albuminoids and to cause disruption of 
the cellular membrane of the beet; coagulation is said to be 
obtained by appl 3 dng heat at a limited temperature over a 
definite time, and, if this operation is not skilfully performed, 
caramelization occurs with consequent deterioration of the 
sugar content. 

The report of a Commission of Enquiry, appointed by the 
Ministry of Agriculture, indicated that the process was, 
at the time of the Enquiry, defective because of inefficient 
drying.*** 

Experiments at Oxford and Eynsham.— The nature of 
further researches, conducted at Oxford and Eynsham by the 
Institute of Agricultural Engineering, University of Oxford, 
is outlined in the Progress Beport on the Invekigations into 
the JDesiccaMon (De Vecchis) Process for Producing Sugar 
from Beet. 

The importance attached to the desiccating operation is 
emphasized in the Beport of the Commission of Enquiry on 
the De Vecchis Beet Sugar Process^ and the suggestions 

* Beport of the CommUsion of Enquiry on the De Vecchis Beet 
Sttgar Froceae. (Ooad. 2848.] H.M. Stationery Office. Prioe 9d., post 
fieelOd. 
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contained in it as to the manner in which the De Vecchis 
drying method could be improved, are confirmed by the 
Progress Report. In the introduction it is stated that: “A 
considerable amount of work had already been done by the 
Institute on the dehydration of vegetable materials, and 
information had been obtained which, it was thought, might 
be used as a means of effecting improvements in the technical 
working of the process, particularly in regard to its adaptation 
to small scale operations.*' 

Other extracts from the Progress Report show the scope 
of the experimental work and its practical possibilities :— 

The particular effects of the second phase claimed by the inventor 
(De Vecchis)— the coagulation of the albuminoids and the rupturing of 
the cell membrane of the beets—have been examined. The result was 
to suggest that this second stage might be dispensed with entirely ; if 
this were possible, there would be avoided a tendency associated with 
this second stage towards the foimation of invert sugar and caramel, 
and, moreover, it should be x^ossible to make use of a simple drier. 

From the preliminary investigations and laboratory trials in the 
drying of beets, it appeared that a simplification might be effected by 
using the method already applied in the drying of agricultural crops. 
In this way it was expected that the initial cost of the drying apparatus 
might be reduced. The first experiment conducted'on a practical 
scale indicated that this type of drying possessed definite advantages. 
It was foimd that, providing the dicing was done rapidly and within 
the limits of critical temperatures, there was no formation of caramel 
or invert sugar. Further experiments have shown that this mass- 
drying could be used on a larger scale for factory operations. 

An experiment with disintegrated cossettes tended to show that still 
stronger syrups could be extracted in a continuous lixiviator as distinct 
from the battery at present installed. This would have the further 
advantage of simplifying the whole process. 

An endeavour, therefore, is being made to standardize a [purifying] 
process which can be used in an equally satisfactory manner with all 
classes and strengths of syrups without any material addition to plant 
or labour. 

The laboratory work, together with the practical operation 
in the factory, showed clearly that the drying could be effectively 
controlled by using the principle discovered in the drying of 
all vegetable matter as evolved by the Institute and 
Mr. Charlie Tinker, of Kilmartin, Inverness. It has been 
found that the methods suggested by previous investigators, 
with perhaps the exception of Benjamin, were conducted upon 
wrong hypotheses, namely, the drying of the beet to exhaust 
most of the moisture for the complete coagulation of the 
albuminoids, and the rupture of the cellular walls. It has been 
found that there is no rupture of the cellular walls and that 
prolonged heat coagulation is not essential. Furthermore, 
there is no such action as lixiviation; the cellular walls are not 
ruptured, consequently there is only simple diffusion. 
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These discoveries, which appear to be fundamental, have 
resulted in producing practical applications, either in the form 
of a process or apparatus. They may be grouped under the 
following heads :— 

(а) Drying. 

(б) Extraction. 

(c) Purification. 

(a) Drying.—The desiccation of beet, previous to the 
extraction of sugar, had not, up to the time of the Institute’s 
experiments, been effected on a practical scale with any 
substantial measure of success by the various methods 
described, not excepting the De Vecchis process, where 
the beets were cut into fragments and dried by progressive 
heating to about 100° Centigrade, and kept at this temperature 
until the albuminoids were said to be completely coagulated, 
the walls of the cells cracked, and the cossettes sterilized, the 
cossettes so treated being afterwards Hxiviated with hot water. 
It was discovered in the course of the present experiments 
that the initial drying of the fresh beets and the subsequent 
heating of the dried cossettes, as advocated in the De 
Vecchis process, were not necessary, and that the second stage 
of the process, to which the production of these results is 
ascribed, is unnecessary. 

The method introduced by the Institute consists in desiccat- 
ing the cossettes by means of a drying agent, such as heated air, 
continuously and uniformly applied until the temperature of 
the cossettes is raised to about 200° Fahrenheit, and the 
moisture content reduced to approximately 5 per cent, of the 
weight of the material. This single desiccating operation 
causes the sugar-containing cells of the cossettes to be affected 
in such a way, and the albuminoids rendered insoluble to such 
an extent, that the sugar contained in the cossettes can be 
readily and effectively extracted. The resulting sugar juice 
possesses a higher degree of purity and concentration than 
raw juices obtained before the introduction of this method of 
(hying. 

The cossettes must be treated either in mass or in layers. 
The conditions under which the drying agent is applied are 
varied to suit the particular conditions under which the 
desiccating process is conducted. The principle underlying 
this method of treatment is based upon that which governs 
the drying of agricultural crops, which has been fully deS()ribed 
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in the report* ou this subject published by the Institute. Some 
of the methods t to which the principle, as adopted for the 
drying of sugar beet, has been used by the Institute, are given. 

Figs. 1,2, and 3 show some of the methods of drying employed 
by the Institute. 

CorUinuoua Mass Drying (Fig, 1).—^The diagram illustrates a type 
of conveyor drier. Dr. De Vecchis \ised a drier having five conveyor 
belts for two-stage drying. The second stage was for the purpose of 
coagulating the albuminoids. The drier, as shown in the accompanying 
diagram, consists of three belts placed one above the other and enclosed 
in a suitable casing. 

A chain drive on the outside of the casing actuates the belts, which 
travel at different speeds. The freshly sliced beet is fed at the top of 
the drier through a hopper (a) and falls in a mass directly on to the end 
of the top belt (6), which carries it along to the further end. Here it 
falls on to the second belt (c) which carries it back through the length 
of the drier until it falls on to the bottom belt (d). The bottom belt 
carries it along to a discharge (e) at the opposite end of the drier. 
Hot air is introduced at the lower portion of the drier as shown at (/), 
and passes through the layers of beet on the bottom two belts (d) 
and (c). A supply of reheating air is introduced between the two top 
belts as shown at (g). This supply of reheating air is for the purpose 
of raising the temperature of the first supply which has been reduced 

* Preliminary Report of the Investigation into ArHficial Drying^ of 
Crops in the Stack, Institute of Agricultural Engineering, University 
of Oicford. Published by the Clarendon Press. 

t The patents governing the process are the property of a private 
company registered as Sugar Beet and Crop Driers, Ltd. 
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Fig, 2.—Meiss Drying in Stack for Factory or Farm. 

by its passage through the mass of the beet. The air, after passing 
through the top layer of beet^s exhausted to the atmosphere, completely 
saturated. The ^ier is provided with suitable airdocks at the ends 
of the belts to prevent the short-circuiting of the air. 

Stack Drying (Fig. 2).—^The diagram shows the method adopted 
for the drying of cossettes in a stack. A cage of wire mesh was 
constructed on a platform (a) in the form of an annular ring; the central 
portion of the ring was provided with a circular damper (&) fitted on 
to a vertical screw (c). An air duct (d) was provided, which delivered 
the hot air to the centre of the cage as shown. The cage was filled with 
beet, through which hot air was then blown from the inside of the cage 
to the outside. As the beet contracted while drying the circular damper 
was lowered by means of the screw. 

Mass Tray Drier (Fig. 3).—^Tdiis type of drier consists essentially 
of a low staging on which are placed a number of trays. 

The space underneath the staging is divided into a number of com* 
partments as indicated by the cross section. The object of this is to 
control tlie temperature of the air passing up through the beet so that 
the air at the l]^hest temperature passes through the wettest beet. 

The staging is arranged on a slight incline to facilitate the eaay 
movement of the massed beet, which has a depth of from six to eighteen 
inches. Boilers are also provided to enable the trays to move alon^ 
the staging with greater ease. 
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The number of trays is two more than the number of heating 
compartments; one of these is being filled with fresh beet while the 
other is being emptied of dry. The trays are of wire mesh with a wood 
frame to allow of the free passage of the heated air up through the beet. 

Oeneraily ,—^When the sliced beets are treated in compara¬ 
tively large or small masses, as in the conveyor, the staek or 
the tray apparatus, the desiccating operation is effected to the 
best advantage by controlling the consolidation of the mass of 
material, and promoting slight natural reactions, by supplying 
the drying agent to the mass at certain ranges of temperature, 
pressure, and volume which are selected and co-ordinated, so 
that the rate of dehydration is increased to the greatest possible 
extent, and the effects of the smallest exothermic reaction are 
utilized to the best possible advantage. 

In cases where the cossettes are desiccated in masses of 
relatively small thicknesses or in layers or beds, the treatment 
is equally successful. The conditions as to temperature, 
pressure, and volume under which the drying agent is passed 
through the material, the thickness of material, and the time 
which it is subjected to the drying agent, are determined and 
proportioned so that the material is dehydrated as advan¬ 
tageously and economically as possible, and is not heated to 
a dangerous or injurious temperatm'e during the process. 

By means of the treatment the cossettes are reduced to a 
suitable condition for successful extraction without the danger 
of undue caramelization of the sucrose in the beet, or undue 
conversion of that substance into invert sugar. Moreover, the 
cossettes can be treated without the provision of elaborate 
and expensive drying plants, and the desiccating operation 
can be carried out satisfactorily in the field as well as in 
factories, with the further advantage, in the former case, that 
the cossettes can be transported after treatment at a 
considerably lower cost as compared with the cartage of heavy 
fresh beets. 

(fi) Extraction, —An extracting or diffusing apparatus was 
designed, having for its object the provision of means whereby 
the process of exhausting the cossettes and obtaining the 
sugar in the form of a syrup can be carried out in a continuous 
operation and in an effective and expeditious manner. This 
apparatus consists of a vertical extraction vessel to which the 
material is fed continuously and impelled upwards and 
exhausted by means of a counter-current of water, which is 
caused to gravitate continuously through the ascending 
material. Means are also provided for straining and collecting 

3r 
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the resulting liquor or syrup and for draining and discharging 
the exhausted material from the extractor, and for enabling 
the extraction to be conducted at a suitable temperature. 

The accompanying illustration (Fig. 4) shows the apparatus in 
sectional elevation :—(a) is the vertical cylindrical extraction tube 
(shown broken off as to its major central portion), which is provided 
towards the base with a suitable aperture or cut-away portion (a‘), by 
way of which the material is continuously fed from an inclined chute 
(6) into the tube. The material so fed is delivered on to a revolving 
helical worm (c), which substantially fills the interior of the extraction 
tube (a) and causes the material to ascend continuously along the 
spiral path fomied by the helical worm. The internal helical worm 
(c) is furnished with an actuating shaft (d), which passes through the 
centre of the apparatus and is driven from any suitable power. 

The upper portion (d‘) of the central shaft (d) is hollow, and extends 
beyond the extraction tube (a) and the helical worm (c) to the upper¬ 
most part of the apparatus, the hollow portion (d‘) being connected 
at the upper end by a pipe (e) to the somce of supply, as for instance a 
constant level tank (not shown), which supplies the exhausting water. 
The hollow portion (d ) of the central shaft (d), by way of which the 
water or solvent is introduced into the apparatus, is provided on the 
lower part with a series of circumferential perforations (d*) through 
which the water or other solvent passes into the extraction tube (a) 
so that the water is caused to gravitate continuously along the spiral 
coiirse of the helical worm (c), and to mix effectively with the material 
ascending within the extraction tube. The extraction tube (o)^ is 
surrounded by an outer annular jacket (/), which extends from the 
aperture portion (a‘) of the tube to the level of the perforations (d*) 
in the hollow portion (d‘) of the central shaft (d), so that the major 
portion of the extraction tube (o), within which the exhausting opera¬ 
tion actually takes place, may be brought to, and maintained at, the 
temperature at which the material can be treated to the best advantage. 
The annular jacket (/) may be supplied with steam or any other suitable 
heating medium, according to the particular requirements, and is 
provided for the purpose with an upper inlet pipe (/q and a lower 
drain pipe (/*). 

The extraction tube (a) is formed above the annular jacket (/) with 
an upper extension (o*) which encloses the lower part of the hollow 
portion (d ) of the central shaft (d), and the upper part of the helical 
worm (c), and which is circumferentially x>erforat^ to enable the 
exhausted material to be drained of its excess moisture before being 
discharged. The water so drained is collected by an external gutter 
(g)t provided on the perforated extension (a*) of the extraction tube 
(a), and may be returned to the source of supply for further utilization 
within the tube. The extraction tube (a) terminates at the uppermost 
portion in a slanting chute (&q, by which the exhausted material is 
discharged. 

The extraction tube (a) is mounted in a tank or vat (h), which is 
placed at the lower part of the apparatus. Its height is such that the 
upper level is sufficiently low to permit of the observation and regulation 
of the material fed into the apparatus. 

The lower part of the extraction tube (a) is circumferentially per¬ 
forated as shown (a^) to allow the liquor to drain into the tank. The 
upper part of the tank has an annular strainer (Aq, through which the 
collected liquid passes and flows into an external gutter, whence the 
strained liquid passes out of the apparatus through a pipe (kq. 
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The oollecting tank is supported on a platform (m) so that the central 
shcdPt (d) oan be extended below to permit of its being conveniently 
mounted and driven. Thus the lower portion of the central shaft (d) 
can be passed through a stuffing box (n) and provided with driving 
gear (m^) and can be mounted in a lowermost thrust-bearing (n^). 

This method supersedes those formerly employed in extracting the 
sugar by lixiviation. 

A multiple-way cock was invented for the regulation and 
diversion of the flow of different liquids in connexion with 
the diversion vessels; but it can be used for all forms of work 
necessitating the distribution and regulation of liquids of 
varying densities. The construction is shown in Fig. 6. 

(c) Poiiflcatioil. —The Institute has elaborated a process for 
purif 3 dng or defecating sugar juice or syrups. Its object is to 
simplify and expedite the treatment of the raw juices obtained, 
and to produce a final liquor which is more highly purified 
and more readily crystallizable than that obtained by former 
processes. 

The process consists, first of all, in acidifying the crude 
syrup and subsequently rendering the acidified syrup alkaline 
to such a degree that the colloids and other impurities which 
interfere with crystallization are precipitated, and that the 
final liquor when filtered can be crystallized without further 
treatment. 

In putting the process into practice the raw juice is first 
treated with a quantity of calcium superphosphate. The 
acidified syrup so obtained, after being warmed to a 
temperature of about 80° Centigrade, is then treated with a 
quantity of slaked or unslaked lime, which so exceeds that 
required to neutralize the acidity produced by the first 
treatment that the syrup is rendered adequately alkaline to 
effect the precipitation of the impurities. The excess of 
alkalinity of the syrup may, if required, be afterwards adjusted 
by the addition of further calcium or lime superphosphate so 
as to bring the final liquor to a suitable condition for boiling 
in vacuo and crystallization. 

By means of the process the decolorizing properties of the 
superphosphate, the acidity of which has no appreciable effect 
on the invert sugar content of the juices or syrup, can be 
utilized to the best advantage, with the result that the liquors 
produced possess a better colour and a greater brilliancy as 
compared with those hitherto obtained. A subsequent 
development has led to the employment of mechanical 
separation preceding the chemical treatment. 
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The process consists in clarifying the raw juices by 
mechanically separating the slimy and other undissolved or 
suspended matters from them and in defecating the juices so 
clarified by the addition of substantially dry tricalcic sucrato 
or dry calcium hydrate, the clarified juices being either first 
acidified and subsequently alkalified or first alkalified and then 
acidified, and finally brought, as required, to the requisite 
degree of alkalinity and filtered. 

In practice the raw juices are wanned to an appropriate 
temperature and clarified in a centrifugal separator. The 
(clarified juices may, after further heating, be defecated by 
adding a proportionate quantity of calcium superphosphate or 
sulphurous acid, followed by a suitable quantity of substan- 
tiaUy dry tricalcic sucrate or dry calcium hydrate. Th(‘ 
alkalinity of the juices is finally adjusted by the addition of 
a further quantity of the superphosphate or acid. When the 
clarified juices are defecated in the reverse order, that is, 
when they are alkalified and then acidified, the acidity, if 
any, of the juices may be corrected by the addition of a further 
quantity of the tricalcium sucrate or calcium hydrate adapted 
to produce the requisite final degree of alkalinity. 

The process, besides ensuring that the defecated juices can 
be readily filtered under comparatively low pressure, irre¬ 
spective of their density or viscosity, further ensures, by the 
utilization of tricalcic sucrate or calcium hydrate, that, 
substantially, no water is added to the juices during defecation. 
Hence raw juices of relatively high density can be easily 
purified by the process and directly treated in single-effect 
graining vacuum pans, under conditions which do not necessitate 
any unduly prolonged boiling and which ensure a highly 
economical evaporation. Moreover, when tricalcic sucrate is 
used, the raw juices, besides being alkalified without the 
addition of water, are strengthened in their sugar content in 
I)roportion to the quantity of sucrate employed. 

I'hese two methods of purification form a completely new 
process for the subsequent treatment of the diffxision juice, 
eliminating the difficulties found in the previous processes for 
the after treatment of the dried cossettes. 
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THE RELATIONSHIP BETWEEN THE 
BACTERIOLOGICAL CONTENT AND THE 
KEEPING QUALITY OF MILK 

H. Barkwobth, a. T. R. Mattick, M. G. D. Taylor and 
Dr. R. Stknhouse Williams, 

National Institute for Research in Dairying. 

Clean Milk Competitions have now been in existence for six 
years. It seemed, therefore, advisable to gather together the 
statistics concerning the results of the bacteriological exam¬ 
inations, and of the keeping qualities of the samples, that their 
bearing one upon another and their importance to the milk 
industry might be demonstrated. 

In order that this might be done, the figures obtained from 
the following competitions have been tabulated, and summaries 
of the results are given in Tables I and II. 

Kent .. . . 1923 and 1924 Surrey . . 1924 and 1925 

Bucks ., .. 1924 and 1926 Berks .. .. 1924 and 1925 

Midland .. 1924 - - 1926 Somerset . . 1924 — 1926 

A total of 10 competitions and 2,476 samples. 

Jn considering the figures shown in the Tables, it is necessary 
to bear in mind the fact that the conditions on the farms varied 
very much, and that, while the vast majority of the samples 
were cooled, some were not cooled before being dispatched. 
Again, it was not always possible to examine the samples at the 
prescribed age (22 to 26 hours), and thus it is found that a few 
were examined at ages which varied between 18 and 30 
hours. Moreover, there was no control over the temperatures 
at which the samples were kept during transit. Lastly, all 
laboratories did not possess incubators at a constant tem¬ 
perature of 60° F. for the study of the periods of sweetness of 
the samples ; and there is little doubt that in some cases the 
figures for sweetness ’’ are higher than they would have been 
had this been done. 

Improvements in methods, which will reduce these sources of 
error, are constantly being made both on the farms and in the 
laboratories; the continuance of the statistical records will 
rectify the inaccuracies of the averages, which are only intro¬ 
duced here in order to make clear the general trend of the 
results which are being obtained. 

Consideratioii of Tables I and IL—Table I is divided into two 
parts. On the one side are shown the number of samples, of 
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which the bacteriological counts fell within certain limits 
and in which B. coU were not found ; on the other the samples 
with similar counts, but in which B. coli were found to be 
present in any dilution up to 1/1,000. 


TABIiE I 


('Ount* 

1 

B. Coli not found 
in 1 c.c. 

B. Coli present in 
any dilution up 
to 1/1,000 

Sam- 

pleH 

Total 

hours 

sweet 

Av. 

hours 

sweet 

Sam¬ 

ples 

Total 

hours 

sweet 

Av. 

hours 

sweet 

0 - - 1,000 .. 

304 

23,547 

77 

44 

3,201 

72 

1,001— 5,000 .. 

362 

25,119 

69 

149 

9,763 

65 

6,001 - - 10,000 .. 

163 

11,004 

67 

133 

8,322 

62 

10,001 -- 30,000 .. 

167 

11,439 

68 

248 

14,859 

59 

30,001 -- 60,000 .. 

62 

3,690 

59 

115 

6,602 

57 

60,001 - 100,000 .. 

55 

3,342 

60 

133 

6,708 

50 

100,001 — 600,000 .. 

72 

4,014 

55 

; 260 

12,411 

47 

500,001 — 1,000,000 .. 

9 

510 

56 

72 

3,324 

46 

1,000,001 and over 

16 

882 

55 

112 

4,365 

38 

Total 

1,210 

— 

- 

1,266 

^ — 

— 


If this Table be studied it shows :— 

(1) That there is a steady fall in the period of sweetness of 
the milk as the bacteriological count increases, even though 
B. coli be absent. Thus milk with a coimt of 0 to 1,000 and no 
B. coU, had an average keeping quality of 77 hours, whereas the 
samples which contained more than 60,000 colonies did not 
show an average sweetness of more than about 60 hours. 

(2) At every stage, the presence of B. coli had a deleterious 
effect upon the keeping quality of the milk; thus samples, 
which gave counts of 0 to 1,000 and no B. coli, had an average 
keeping quality of 77 hours ; the average of those which showed 
the presence of B. coli was five hours less ; similar results were 
obtained in the remainder of the series. Further, it appears to 
be possible that, within limits, a higher bacteriological count, in 
the absence of B. coli, has a less deleterious effect upon the 
keeping qualities of milk than a lower count when these 
organisms are also present. For example, the samples which 
gave cotmts of 30,000 or less and no B. coli, had a longer 
average keeping quality than those which gave counts of 
1,001 to 6,000 but showed the presence of B. coli. 

(3) One of the great functions of the bacteriological exam¬ 
ination of milk samples is that the inflnenoe of the bao- 
teiiologioal ccmteht upon the probable keeping qualities of 
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mUk may be known. Table I shows that a study of 
keeping qualities, based upon bacteriological counts alone, 
would lead to fallacious and unjust results. Thus a man 
who supplies a milk which does not contain more than 30,000 
colonies per 1 c.c, and no coliform organisms is doing very 
useful work, which is reflected in an average keeping quality of 
68 hours; this period is reduced to 59 hours in the case of 
those whose work is less efficient, as shown by the fact that their 
milk of the same count contains coliform organisms. 

If, however, the results be combined, as would be the case 
if reliance were placed upon counts alone, an average keeping 
quality of 63 hours is found to obtain. The better class of work 
is thus penalized to the extent of five hours, and work of a less 
good quality gains an undeserved addition of four hours to the 
average keeping quality of the milk produced. Too much stress 
cannot be laid upon the extreme importance of such periods 
of time if the whole milk trade is to be conducted successfully. 

(4) Of the 2,476 samples which were examined only 16 
showed bacteriological counts which were above a million, and 
nearly half the samples did not contain B. coli. 

It is the experience, of those who have studied the problem 
of clean milk production, that the exclusion of coliform 
organisms from milk is an even more difficult task than the 
reduction of the bacteriological counts. The results, therefore, 
which have been obtained reflect credit both upon the farmers 
and those who are trying to help them, especially when it is 
remembered that many of the farmers were undertaking a task 
of which they had little previous experience. 

In Table II the influence of coliform organisms upon the 
keeping qualities of milk is studied in further detail. In order 
that this may be done the Table has been divided into five 
parts which bring out the influence of the presence of coliform 
organisms in varying dilutions upon milk of similar 
bacteriological counts, 

A study of this table demonstrates still further the 
importance of the coliform test to the milk industry, since it 
makes it clear that the keeping quality of milk, of any specified 
bacteriological count, progressively deteriorates with in¬ 
creasing numbers of coliform organisms. It has already been 
pointed out that the averages cannot be accepted as final, but, 
as an illustration of what may be anticipated when figures in 
sufficient numbers have been gathered together, the keeping 
qualities of those samples which gave counts between 0 and 
1,000 may be consider^. When coliform organisms were not 
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found, the svera^ keeping quality was 77 hours; this average 
fell steadily to 76, 67 and 66 hours as colifonu organisms were 
found to 1 m present in increasing numbers in the samples. 

Importance of a Constant Temperatuie in the Stody of the 
Ke^ng Qualities of BGlk. —^At one period of these competitions 
it was found that some samples showed very prolonged beeping 
qualities. It was not known whether these were due to some 
quality of the milk or to inequalities of the temperatures at 
which the samples were kept, as some laboratories were not in 
possession of incubators which could bo maintained at 60° F. 
A final conclusion on this point can hardly be said to have 
been attained, but a consideration of the figures shown in 
Table UI demonstrates that constancy of temperature is a very 
important factor. 

This table was prepared as the result of discussions between 
two workers at different centres, one of whom, owing to local 
conditions, had great difficulty in maintaining his samples 
at 60° F.; the other could do so with but small variations. In 
both cases the figures are taken from those samples of which 
the bacteriological count lay between 0 and 1,000 and in 
which coliform organisms were not found. 

These figures make it clear that the constancy of the tem¬ 
perature at which the samples were kept was probably an 
important factor in controlling the keeping qualities of the 
milk. This is a factor which can and should be controlled in all 
laboratories. 

This paper is published in the hope that the Committee of 
Advisory Bacteriologists wiU continue this work by gathering 
together and collating the results of the different competitions 
over a period of years. If this is to be done successfully, there 
are certain facts which are not at present given which should 
be included in the reports:— 

(1) Milk taken by hand or machine. 

(2) Whether or not steam sterilization is adopted on the farm. 

(3) The temperature to which the milk is cooled and its 

temperature at the time of examination. 

(4) The age of the milk at the time of examination. 
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OUR IMPROVED MILK SUPPLY* 

J. F. BiiAckshaw, 

Dairy Commissioner^ Ministry of Agriculture and Fisheries. 

The Medical Research Council recently published a report 
in which Dr. Corry Mann sets out the results of an experiment 
which he conducted on “ Diets for Boys during the School 
Age.*’ It is not proposed to dwell on this experiment, but one 
may venture to draw attention to it because the results 
demonstrate most conclusively the beneficial effect of the 
addition of milk to the usual diet. In illustration may be 
quoted the following passage from the preface ;— 

It is startling to learn, as we now do, for instance, that the 
addition of one pint of milk a day to a diet which, by itself, satisfied 
the appetite of growing boys fed upon it could convert an average 
annual gain of weight of 3*86 lb. per boy into one of 6*98 lb., 
and an average increase in height from 1*84 in. to 2*63 in. 

Had an excuse been needed for bringing to notice the 
subject of our milk supply, then surely the passage quoted 
provides by itself sufficient justification. The question, 
however, gains further significance when we consider our 
average behaviour in this connexion and contrast what Is 
happening here with what takes place in some other countries. 
It is computed that our average consumption of milk per 
person per day is approximately one-third of a pint, whereas 
several other countries—Canada, the United States of America, 
Denmark, and Sweden—claim to consume correspondingly 
one and one-third pints per day. Can we as a nation—competing 
with other nations—afford to neglect to take advantage of 
the one food above all others which acts so wonderfully in 
building up and maintaining physique, constitution, and 
mental alertness ? 

Vitamins. —have still much to learn about milk, but 
we are getting to know more, and each addition to our 
knowledge causes a more profoimd appreciation of the 
marvellous skill and foresight exercised by Nature in arranging 
its constitution. For instance, it is only during the last few 
years that we have learned to appreciate the fact that milk, 
in addition to being the most perfectly balanced of foods, 
contains vitamins of the utmost importance to the proper 
functioning of each constituent of ndlk in its work of b^y 

^ This article is substantially the text of a recent broadcast address 
by Mr. Blackshaw. 
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building and maintenance. Research respecting these vitamins 
is engaging the attention of many workers. Already important 
information has accumulated, but there is still much more to 
be discovered. We know enough, however, to be justified 
in sa 3 ang that these vitamins are not alone concerned with 
the proper digestion of the milk which contains them, but 
in addition play an important part in the utilization of the 
diet as a whole. In other words, they are of general aid 
to the digestion. We also know that for the most part they 
are imstable bodies readily susceptible to injury, which may 
render them partially or entirely inert. For instance, on somo 
of them heat has a devastating effect, the moral of which is, 
“ Don’t boil milk unless you must.” Another fact worth 
remembering is that the fresher and purer the milk the greater 
is the potency of these vitamins. 


Milk a Delicate Article. —There is one more important 
matter to which attention should be directed, and that is the 
extreme deUcacy of milk. Being such a highly organized food, 
milk is an excellent medium for the growth of bacteria, and 
it follows that contamination readily takes place, tmless 
extreme care in handling is exercised. Consequently, a very 
necessary precaution is extreme cleanliness. To appreciate 
the true and inner meaning of cleanliness in its application to 
milk it is almost necessary to possess at least a rudimentary 
knowledge of bacteriology. For instance, in the cleaning of 
utensils intended for use as milk containers—be they milk 
chiims, cans, or the householder’s jug—^it is not sufficient to 
remove only the visible dirt, for if one would reduce 
contamination to a minimum, and thus delay souring and other 
risks, one must also take steps to remove the invisible germ 
life which still clings to the inner surfaces after the ordinary 
methods of washing away visible dirt have been employed. 
Repeated experiments have shown that ordinary methods of 
washing, even with the hottest water usable, do not render 
the vessels clean in the bacteriological sense. Indeed, it has 
been convincingly proved that of the means available nothing 
short of steaming for several minutes will render such vessels 
bacteriologically clean. This fact is becoming more and more 
appreciated by producers and distributors of milk, and the 
use of steam, both on the farm and in distributing depots, is 
daily becoming more general. One would like to feel that 
the average housewife were equally appreciative. 
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Our Milk Sandy. —^As regards our milk supply, the winter 
desires to say, after ample opportunities of judging, that, 
notwithstandhig the uncomplimentary references to milk that 
we often read in the Press, and notwithstanding the many 
improvements which are still needed, he is personally of the 
opinion that the British public is to-day being supplied with 
milk which on the average is second to that of no other country, 
and at a price which renders it one of the cheapest, if not the 
cheapest, food on the market. 

We have still some considerable way to go, however, before 
we arrive at an all-round perfect milk supply, but if we can 
only maintain the rate of progress which has been effected by 
producers and distributors during the last four or five years, 
we shall before long have reason to be proud of our 
accomplishments. 

Edacatioa and Research. —^As to the means by which progress 
has been speeded up during recent years, it should be remem¬ 
bered that each individual household can play a part—a 
useful part—^in helping forward future progress. In this matter, 
as in most others, it is now generally agreed that the key to 
progress is education and research, and therefore during the 
last few years much greater attention has been paid to 
providing means whereby producers of milk, distributors of 
milk, and administrators of milk regulations can acquire 
information both in regard to the nature and constitution of 
milk, and of the circumstances that matter, as well as the 
reason why they do matter, in its production and handling. 

To this end a National Institute for Research in Dairying 
was established at Reading some 14 years ago to inquire 
into the precise circumstances which affect efficiency both in 
the production and distribution of milk, as well as all other 
matters concerned with milk products. This institute has been 
remarkably successful in this work, with the result that it 
has now grown into an undertaking of considerable dimensions. 
More recently agricultural education committees and sub¬ 
committees of county education authorities have been 
stimulated to provide additional teaching in all phases of 
dairying, with special attention to the production and handling 
of milk. The result of this has been that almost eveiy county 
education authority has set up a staff of instructors, qualified 
both practically and scientifically to impart information to 
those who are engaged within their respective areas in the 
producing and handling of milk. The provision of both the 
research institute and the county staffs has been made 
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possible by liberal grants in aid from the State, administered 
through the Ministry of Agriculture and Fisheries. 

Clmn Milk Competitiona .—^The extent of the educational 
work that is going on in the country may be roughly judged 
by the'fact that in this connexion 72 specialist dairy 
instructors are constantly at work. The methods by which 
the instruction is conveyed to those concerned are several, 
but space does not permit of details. Some of the main 
features, however, may be referred to. One of the most 
successful methods has been the organizing of county clean 
milk competitions. These competitions are conducted on a 
definitely educational basis; indeed, the whole purpose of 
their provision is the creation of a channel by which there 
can be conveyed a real understanding of the circumstances 
that matter in clean milk production. It is not going too 
far to say that it is impossible to take part in a competition 
without the operators concerned gaining an intelligent 
appreciation of the reasons why the practising of certain 
methods is essential if clean milk is to be produced. These 
competitions have become very popular amongst the 
agricultural community; so much so that during the past 
year there have been 34 coimty competitions with 843 
competitors taking part, owning amongst them over 20,000 
cows, and arrangements have now been made for the conduct 
during 1927 of 41 such county undertakings. 

Clean Milk DemonstreUiona .—^Another feature is the holding 
of clean milk demonstrations, involving visits by the instructor 
to cowsheds wherein the preparation of cows for milking, 
the milking, and general handling of the milk are demonstrated 
as they should be practised. This is done in the presence of 
an audience of interested people who, during the process, are 
encouraged to question and generally seek the solution of 
problems^in which they may be interested. During this past 
year such demonstrations have been attended by upwards of 
17,000 people. 

Claaaea for Milkers .—Still another feature is classes for 
milkers, which usually conclude in a skilled competition. 
Such classes are held for the purpose of securing skilled 
manipulation and the practice of hygienic methods. Other 
activities embrace the delivery of both pioneer and class 
lectures on technical matters concerned with dairying. In 
addition, regular courses of instruction are held at our 
agricultural colleges and farm institutes for those who are 
able to devote sufficient time to undertake systematic study. 
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A very satisfactory feature connected with this work is 
the changed spirit which has come about amongst those 
concerned with the milk industry. There was a time when 
the dairy farmers were sceptical as to the value of such 
instruction, but to-day, generally speaking, they are e: 2 (hibiting 
a most receptive mind. Indeed, it is only fair to say that 
they are really anxious to improve their methods, both in 
their own interests and with the object of rendering better 
service to the community. 

Public Appreciation —This leads one to refer to a matter 
which is bound to have an influence on maintaining the 
enthusiasm of producers, namely, the appreciation which 
ought to be shown to them by the public. As matters stand 
to-day the education of the milk producer in things concerning 
clean milk has proceeded at a more rapid rate than has that 
of the consumer. The production of milk of the highest 
hygienic quality requires a good deal of extra care in regard 
to the methods practised, and sometimes also of expenses in 
regard to structural accommodation, though it is true to say 
that it is methods that count more than buildings. Extra 
care and structural alterations involve additional cost in 
production, and men who have taken the trouble and have 
incurred the cost of producing better milk not infrequently 
find that consumers fail to support them by being prepared 
to pay even a fractional increase in price. It follows, therefore, 
that the progressive producer quite often meets with 
discouragement, and he is apt to say, not always without 
justification : ‘‘ What is the use of my taking this extra 
trouble, and incurring this additional cost, when my neighbour, 
who has done none of these things, is able to sell his milk as 
well as I can ? If, therefore, consumers really desire to 
encourage this better milk movement, they must show a 
preference and even be prepared to pay slightly more than 
is their usual custom. Good milk, that is to say, milk that 
is clean and will keep, is always cheap, whereas dirty milk 
is always dear. 

As milk is such an efficient article of diet, and being as it is 
one of the cheapest foods on the market, one may well ask 
whether consumers are making the fullest use of it. The other 
countries named above use milk and its products in a greater 
variety of ways than is the practice in Great Britain. 
Further, irregular demands have an effect on the margin of 
cost that the distributor must take to cover his losses on 
surplus supplies of this highly perishable food. 
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TIMBER COTTAGES FOR RURAL 
DISTRICTS 

Edwin Gunn, A.RJ.B.A., 

Superintendiri^ Architect, Ministry of Agriculture and Fisheries, 

The housing of the agricultural labourer was, even before 
the violent disturbance of values which the War produced, 
a matter of financial difiiculty. Effort was then concentrated 
on the design of a t 3 ^e of dwelling which should provide a 
living-room, scullery, and three bedrooms, with larder, fuel 
store, and conveniences, for an inclusive sum ranging from 
£120 to £150, and many will remember the competition and 
exhibition held in connexion with the inauguration of the 
First Garden City at Letchworth, where cottages of all descrip¬ 
tions with a price limit of £150 were shown. 

Since building prices, after a period of staggering fluctuation, 
have apparently stabilized at a level roughly double pre-war 
standards, the problem is even more difficult—^particularly 
in situations remote from neighbouring towns, where the 
added trouble of unwilling venture on the part of building 
labour is felt. 

While such authorities as the London County Council and 
Cardiff Corporation have considered and experimented with 
timber houses, there yet lingers a strong feeling in the much 
more suitable rural districts that such dwellings are necessarily 
inferior and unworthy. There is, of course, ground for this 
feeling, but it is almost certainly based on such unfavourable 
instances as the many amateur-built timber shacks and recon¬ 
structed army-huts which have been from the first almost 
uninhabitable, and have rapidly deteriorated in use until 
ultimate total dilapidation threatens or ends them. 

There are, of coxirse, very many timber houses and cottages 
in existence in this country which, after some hundred years 
of useful life, are still sound, warm, and comfortable; and 
in this class it is not necessary to include the oak ** half¬ 
timber structures of much older origin, but to urge solely 
the claims of the type of structure weather-boarded externally 
over a framework of fir-timber. 

Recent scientific tests of the thermal conductivity of various 
materials place timber high as a non-conductor in relation to 
dense materials such as brick or concrete, and the experience 
of cold countries has always inclined to prefer it for warmth 
and dryness. There are, moreover, modem materials now 
available which permit easy avoidance of some of the possible 
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defects of timber houses. These may be briefly enumerated as 

(1) liability to decay of groimd-cill and feet of uprights; 

(2) draughts and occasional penetration of wind-driven rain 
through shrinkages or knotholes. 

To avoid liability to decay, it is the first essential that the 
ground-cill and sheathing shall be mounted well above the 
ground surface so as to avoid continual saturation by splashing 
from heavy rains, and from the sheltering growth of plants 
and herbage. Experience determines the necessary degree of 
elevation as 18 in. above ground, and a base of brick or concrete 
to this height is always advisable. All timber used in framings 
(and not solely timber exposed to the weather as often specified) 
should be liberally served with creosote or one of its pre¬ 
parations. With these precautions taken there is no reason 
why a soimdly constructed timber house should not outlast 
many of the slightly built brick and concrete structures which 
are now going up. A framed structure has strength within 
itself to resist disruption from slight foundation settlements. 

Draughts and penetration of rain are now countered by 
interlining external walls with bitumenized paper or felt under 
the external weather-boards; and similar material applied with 
or without wire-netting immediately on the rafters before 
tiling will greatly increase the comfort and weatherproof 
qualities of the roof. For general economy of construction a 
relatively light form of roof-covering is advisable, and in this 
category slates, interlocking tiles, asbestos-cement pantiles, 
or the common diagonal asbestos slates may be classed. If 
the latter are chosen the natural grey colour is greatly to be 
preferred to so-called red, which is actually a wishy-washy 
shrimp-pink certainly not worth extra payment—^however 
slight. “ Rustic ” or rust-stained asbestos material is another 
thing, and if this type of roof is used in a tile district is the 
least offensive that can be chosen. In a slate or thatch district 
grey is to be preferred, and with such material a red ridge or 
hip tile should be avoided. Blue, buff, or dun-colour would be 
unobtrusive. 

With some consideration given to the proportion and spacing 
of the windows, and a less starved treatment of the eaves 
than is usual in hut bungalows, there is no reason why a timber 
house should be a blot on the landscape. The Mi^try has 
now proved, from observation of several examples built in 
exposed positions on Salisbury Plain, that timber dwellings, 
constructed on the lines describedi are convenient and com¬ 
fortable. The earliest have now been inhabited iojt two years; 
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and have given no trouble which could be related to their 
type of structure. These examples were built by local builders 
at costs between £330 and £360, gravel for concrete foundation 
walls being obtained free on the estate. 

The Ministry’s plan has now been adapted to mass- 
production methods by Messrs. Henry Tanner, acting as 
architects for a firm ol timber-house builders who have added 
it to their standard types and are prepared to construct 
bungalows and outbuildings extended as shown in the 
illustration, to furnish equipment ample for a cottage holding, 
for about £460. 


THE NEED FOR LAND DRAINAGE 

For some time past the Ministry has been endeavouring 
to obtain such information as would enable it to form a fairly 
reliable estimate of the amount of agricultural land in England 
and Wales which is suffering from lack of drainage. Valuable 
information on the subject has been obtained from County 
Councils. Areas in need of drainage are not, however, always 
contained within the limits of one county, and many water¬ 
sheds are spread over several counties. For this and other 
reasons the information obtained from this source has, in many 
cases, proved incomplete, but the Ministry has been able to 
supplement it by records compiled from returns furnished by 
drainage authorities, from reports furnished by its inspectors 
and crop reporters, and also from the experience gained as the 
result of drainage operations, carried out during the past five 
years for the relief of unemployment. 

The result shows that the land in need of drainage can 
be placed in two categories, mz., (A) land which is urgently 
in need of drainage by reason of flooding occasioned by 
defective or obstructed arterial channels, and {B) land which is 
capable of improvement, by means of small drainage schemes 
for the clearance of main ditches and other small water¬ 
courses. A summary of the position is set out below, and, in 
compiling this statement, no account has been taken of 
individual fields or groups of fields which could be improved 
merely by some form of field or under-drainage. 

Urgently in need 

of drainage Capable of improven^ent 

(Category A) (Category B) 

(acres) (acres) 

Totals 1,279,360 476,81^ 

Oband Total .. .. ,. 1,766,200 
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NorQiem Comities. —^In the northern counties there are 
many thousands of acres of land suffering from lack of drainage, 
and, although many attempts have been made to establish 
drainage boards for various districts, these efforts have met 
with little success. In Cumberland no extensive scheme of 
land drainage is necessary, but the improvement and main¬ 
tenance of a number of ^ains and small rivers would be of 
great benefit to thousands of acres of land. In this county, 
as well as in Northumberland and Durham, there are large 
areas of sheep-grazing lands which could be improved by 
means of ditching and under-drainage, but this large acreage 
is not taken into account for present purposes. In Durham 
there are numbers of separate small areas, amounting in the 
aggregate to some thousands of acres, damaged by mining 
subsidence and consequent flooding. 

The Lancashire County Council has taken special drainage 
powers by means of its Drainage Act of 1921, and these powers, 
of which the Council is apparently taking every advantage, 
are sufficient to enable it to deal with such cases of defective 
drainage as are normally capable of improvement under 
existing drainage legislation. 

The West Riding of Yorkshire County Council has also 
acquired powers under its special Drainage Act of 1923, and 
is taking steps to deal with the problems of land drainage in 
that county, these, however, being complicated by the fact 
that so much of the land is subject to mining subsidence. 
A Special Commission is, however, now looking into this 
matter. 

Midlands. —^There is a considerable area of land in the 
Midlands which is in need of improvement, and in Stafford¬ 
shire a large scheme of drainage is required to deal satisfactorily 
with the condition of the Trent Valley, the Tame, and the 
Blythe. It is true that a considerable amount of useful work 
has been done by means of unemployment relief schemes in 
the area of the Avon and Trent Valley in Warwickshire, but 
the improvement effected needs maintaining, while further 
work could be usefully carried out in this area. In the 
remaining midland counties there are a number of separate 
areas, small in themselves, which could be considerably 
benefited by drainage works. 

Soufll Midlands. —^Again, the condition of much of the 
agricultural land in the southern midlands calls for vast 
improvemcsit* The valleys of the Thame, Evenlode, Wind- 

382 
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rush, Gay, and Cherwell are in an extrOTiely bad state. The 
upper reaches of the Great Ouse and Thames both present 
drainage problems, the sole solution of which li^ in the 
carrying out of extensive works of improvement, while there 
are many scattered areas in Berkshire which could be con¬ 
siderably improved from a land drainage point of view. 

Souihem Counties. —Some 40,000 acres of land in Kent and 
East Sussex are liable to flooding, and, although considerable« 
improvement has been effected by works carried out by the 
Kent and Sussex Bother Levels Commissioners at Rye Harbour 
mouth with the assistance of a grant from the Ministry, much 
further work of improvement is necessary if permanent benefit 
is to be conferred on this area. Hampshire and West Sussex 
have several drainage problems to tackle. The latter county 
is dealing with the River Arun outfall by means of a private 
Bill, to be introduced in 1927. 

The County Council of Middlesex has special statutory 
powers with respect to land drainage which are unique in that 
the whole county can be rated regardless of benefit, and is 
enabled to deal with this subject as with any other county 
service, with excellent results. It is only on the county 
boundaries where rivers are not wholly within that county 
that difficulties arise. 

The Surrey County Councfil also has recently obtained 
special powers which enable the Council to deal with all small 
watercourses, but the need for works of land drainage in the 
Wey Valley and the headwaters of the Medway is apparent. 

Eastern Counties. —^In the eastern counties a considerable 
amount of land could be benefited by effective drainage works. 
In East Suffolk there are approximately 11,350 acres which 
could be improved; whilst in both East and West Suffolk 
works of drainage, which have been carried out under the 
Ministry’s unemployment relief programmes, require to be 
maintained. 

Drainage work is also needed in connexion with many 
areas in Essex, Norfolk, and Lincolnshire. 

West ol England.— As far as the western counties are con* 
cemed, there are in Dorset, apart from the Stour Valley, 
approximately 6,000 acres capable of improvement^ while 
Gloucestershire also has large scattered areas in the lower 
Avon and Severn Estuary which could be benefits. In the 
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last mentioned county much useful work on lesser streams 
has been accomplished under the Ministry’s unemployment 
relief programmes, but here again the improvement effected 
thereby requires to be maintained. 

In Wiltshire it is estimated that 135,000 acres of land are 
in need of drainage operations, and there are approximately 
54 miles of derelict canals which also need attention. Here 
again a large amount of useful work which has been done by 
means of unemployment relief schemes requires maintenance. 

Low-lying land in Somerset is entirely under the juris¬ 
diction of drainage authorities, with satisfactory results, 
but there are many small areas capable of improvement in 
Devon and Cornwall. 

Wales.—In Wales there are numerous areas near the coast, 
mainly in the counties of Carnarvon, Pembroke, Glamorgan, 
Carmarthen, Merioneth, and Cardigan, where a substantial 
acreage, estimated at 120,000 acres, could be brought into good 
cultivation, or at any rate be considerably improved, by 
efficient drainage. 

General. —It will be evident from the brief survey above 
that a vast amount of work requires to be done if valuable 
land in large tracts is in many cases to be saved from sooner 
or later becoming completely derelict. That such is the case 
requires no expert eye, but merely the casual observation 
of any ordinary traveller from one end of England to the other. 
The stumbling block, however, is the cost, and it is difficult to 
see how this obstacle can be effectively overcome short of a 
wholesale abandonment of the restrictions at present imposed 
by existing legislation. Whether the present state of affairs 
can be remedied in this respect remains to be seen. 

It must not be assumed, however, that even the present 
law does not afford opportunity for beneficial work on a minor 
scale to be done in a great number of instances. Under the 
Land Drainage Act, 1926, the powers conferred upon County 
and County Borough Councils should enable those of them 
who are prepared to deal with the question of land drainage as 
one of urgency to effect considerable improvement. Not only 
are those Councils empowered to carry out small schemes in 
areas where no statutory drainage authority exists, but they 
can compel the remo^ of obstructions which, although 
slight in themselves, are liable to cause widespread flooding 
if they are not speedily removed. 
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The Ministry is not unmindful of the dif&cult times through 
which agriculture is now passing, but in cases of the kind 
last mentioned above there can be no question that the 
expenditure involved is not only essential, but will ultimately 
prove profitable. 


NOTES ON WEEDS 

E. Wyllib Fbkton, M.A., B.Sc., F.L.S., F.E.S., 
Seah-Hayne Agricultural College^ Newton Abbot. 

It is thought that the following notes on some weeds 
prevalent in the south-western counties may be of interest 
to readers of this Joubnal. 

Wild Mignonette or Dyer’s Rocket (Reseda Luteola L.).— 
This weed has appeared on several farms in the upper Teign 
Valley (Devon) within the last two years. In every case the 
presence of the weed followed the sowing of a seeds mixture. 
It is rarely met with as a weed in these parts and has obviously 
been introduced. Its presence strongly suggests the Continent 
as the original home of some of the ingredients of the mixture, 
since other cases have occurred where the ultimate source of 
the seeds was definitely established. 

Hoary Fepperwort (Lepidium Draba L.).—Two or three years 
ago this weed suddenly appeared as a dense colony ’’ along 
the wall of a new building erected in Newton Abbot. Since the 
weed is only foimd occasionally in the south-west, and since 
the huge quantity occurring around the building made it 
evident that it must have been introduced in some quantity, 
the case was investigated. After careful inquiry, it was finally 
discovered that machinery had been imported from France and 
that it was packed in grass and straw. Unfortunately, it was 
too late to obtain any of the material of the packing, but there 
is little doubt about the origin of the seed, for there are no 
records of the plant occurring in the district, and fortunately, 
so far, no spread of the weed. 

Dogs or Perennial Mercoiy (Mercurialis perennis L.).—This 
plant, which is normally most common in hedges and shady 
woods, occasionally wanders into fields which are shaded by 
tall trees. In most cases stock do not eat the plant, or, if so, 
sparingly. During the early spring, when keep ” is not too 
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plentiful and pastures are rather bare, there is always the 
danger that early growth of any kind will be devoured, 
especially by young stock. Three years ago a farmer lost 
seven young bullocks owing to the fact that during a rather 
“ bare ” spring they had eaten considerable quantities of this 
plant which was growing near a stream and shaded by trees. 

A curious point was that those which were ailing died 
even after removal to other pasture. The poison affected 
the eyes, which became rather sunk in the head, the body 
“ bunched ” and the excreta black, rather dry and hard. Some 
of the animals died in a very short time, while others lingered 
on for almost two weeks. 

Hemlock (Conium macvlatum L.).—^Although cases of 
poisoning by this plant are not rare, it is not a common occur¬ 
rence for poultry and ducks in particular to suffer by eating 
the seeds.” In the autumn of 1925 we examined the crops of 
several ducks which died rather suddenly. In every case there 
was a plentiful supply of hemlock seeds with fragments of 
the fruit and fragments of stem. Cases of this kind occurred in 
several parts of Devonshire and were not restricted to one or 
two districts. Such periodic outbreaks rather suggest that the 
proportion of the poison to other material reaches a dangerous 
or high figure only under certain seasonal conditions. 

Brooklime [Veronica Beccabunga L.).—So far there seems no 
record of this plant being either poisonous or causing any 
trouble if eaten by stock. Last spring specimens were brought 
for identification as the plant had been affecUng stock, the 
digestive tract in particular. A ditch ran through the field 
where there was a large quantity of brooklime, but no other 
plant beyond the grasses common to a pasture. It would be 
interesting to know if any further cases of this nature have 
been recorded. 

Broom-rape [Orobranche spp.).—In 1926 there was a very 
marked increase in broom-rape in the south-western counties. 
In 1925 a few cases were noted, one in particular in a clover 
field which it was intended to lay up for seed, while in the past 
year quite a number of hayfields were affected. A very 
noticeable feature is that in most cases the parasite is not 
present in small restricted patches, but is scattered fairly 
evenly throughout the field. In two fields on one particular 
farm examined, the broom-rape appeared in lines where the 
grass and clover seed had been sown. Similar indications were 
found elsewhere, though less pronounced. In the first case 
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mentioned, the clover and grass seeds had been carefully 
cleaned, and certified by the Seed-Testing Station at Cambridge, 
so that no blame could be attached to the seeds firm. In the 
case of the two fields, however, broom-rape had never been 
seen previously on the farm, and, taking all the facts into 
consideration, it seems obvious that it was introduced with 
the seed. There is a widespread belief that broom-rape is not 
introduced with seed, but occurs in the soil and appears 
suddenly at long intervals when the season happens to be 
particularly favourable to it. That certain seasons do favour 
particular plants is a well-known fact, but if this was the sole 
reason of the increase in broom-rape, it might be expected to 
appear as a series of irregular patches and not a definite and 
regular distribution throughout a field or part of a field. Again, 
most farmers are not so unobservant as to fail to notice the 
presence of such a weed when it occurs in any quantity. 
(See also note at p. 981.) 

Com Sow Thistle (Sonchus arvemis L.).—This is a well-known 
weed of many districts, but there has been in recent years a 
very marked increase in the quantity of the weed on many 
farms. Another disquieting feature is that it has appeared on' 
several farms and in districts where it did not occur pre¬ 
viously. This is true of Scotland as well as England. During 
the last five years there have been quite a number of cases 
where the plant appeared for the first time and has steadily 
increased. A noticeable feature is that it usually appears first 
with a cereal crop, either oats or barley, especially the former. 
It is, however, not confined entirely to such crops, for several 
bad cases have been observed in hayfields. Last summer the 
writer visited one farm where the hay crop had failed (not 
surprising) and where a veritable forest of com sow thistle 
represented the hay, the general state of the field being 
disgraceful. 

Field, or Creeping Thistle (Ciraium arvenae ).—This plant 
is of wide distribution and well known to all. A most 
noticeable feature this year, however, has been its presence in 
dense masses over wide areas in fields, utterly excluding the 
crop. As is the case wdth the com sow thistle it was worst 
in oats and to a lesser extent in barley. Several fields have been 
observed in the southern counties of England where it was no 
exaggeration to place the proportion of thistles to crop at 
25 per cent. In practically every case the plants had reached 
the fruiting stage. 
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Ragwort (Senecio Jacobea L.). —^This weed has made too much 
progress during the last few years. In several districts, especially 
where the grazing is light and where the number of stock has 
been reduced, it threatens to overrun the pastures of some farms. 
Doubtless the absence of sheep has contributed in some cases to 
this increase, but cutting will keep it in check if done regularly. 
In one case a field was so bad that it had been sprayed with 
(topper sulphate solution (6 per cent.) with fair success. 

BogBKyrtle {Myrica Gale L.). —A case^of poisoning of stock by 
this plant has recently been recorded in the North of England. 
The material found in the alimentary canal was woody tissue 
of the plant. This is both an interesting “ first record ” and a 
curious case, since the plant is quite common in many grazing 
areas in Scotland, and so far as the writer is aware this is the 
onl}^ case recorded of stock being affected in any way. 


FURTHER EXPERIMENTS ON THE 
CONTROL OF AMERICAN GOOSEBERRY 

MILDEW 

R. M. Nattrash, B.Si'., 

AgricuUtiral and Horticultural Besearcli Statiwi^ Long Ashton, 

The promising results obtained from the spraying experi¬ 
ments carried out in the Bristol Province in 1925* made it 
appear desirable to continue similar trials on the same lines in 
1926. In the 1925 experiments, the advantage that accrued 
from an early application of the spray fluid, before any sign of 
the mildew was visible, was shown. The most suitable time 
for this application is considered to be immediately after the 
setting of the flowers. In warm sheltered plantations there 
seems to be no reason why the initial spraying should not be 
given earlier still, as spraying does not appear to affect the 
setting of the flowers. The effect of this early spra 3 dng is to 
check the spread of mildew arising from minute infection- 
centres set up by the winter fruiting bodies of the fungus 
which, lying on or near the surface of the ground or situated 
on the old mildewed twigs, are in the act of producing innumer¬ 
able spores. 

It was suggested by these experiments that Burgundy 
mixture, owing to its well-known fungicidal properties and 

* JouBNAL OF Ministry of Agriculture, Vol. 33, June, 1926, 
and Report of Long Ashton Research Station, 1925. 
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adhesive nature, might be an efficient preventive if applied, 
once only, at a sufficiently early stage. Since most growers 
are naturally averse from spraying their bushes twice, it was 
decided to test the relative merits of one application of Bur¬ 
gundy mixture against one and two applications of ammonium 
polysulphide, a fungicide of proved efficacy against American 
gooseberry mildew, and, simultaneously, to ascertain the 
value of a second application of ammonium polysulphide. 

An account of this trial is given below in Section A. Section 
B deals with a repetition of the 1926 trials, the main object 
of which was to test further the efficacy of the washing soda 
and soft soap spray fluid. 

SECTION A TRIALS 

The Plots. —^The plots consisted of well-grown Whinham’s 
Industry bushes in a series of double rows, each series being 
25 feet apart and containing 48 bushes.* Seven of these series 
were taken for the experiment. The control plot consisted of 
the eight central bushes in each series, forming a strip running 
through the centre of the plot, thus allowing for any variation 
in intensity of attack which might occur in different portions 
of the plot. 

Spra3rs.—The two following spray fluids were used:— 

A.—Ammonium polysulphide and soft soap : 


Ammonium polysulphide 

J gall. 

Soft soap 

6 lb. 

Water to make up to 

.. 100 gall. 

-Burgundy mixture : 

Copper sulphate 

8 lb. 

Washing soda 

.. 20 lb. 

Water to make up to 

.. 100 gall. 


Application. —^In the application of these sprays, two of 
the series were sprayed with Burgundy mixture, three with 
ammonium polysulphide once, and two with ammonium 
polysulphide twdee. The first application in all cases was 
given on April 22~immediately after the setting of the 
flowers. At this time no mildew was visible on any of the 
bushes. The machine used was a hand-pumped “ Rapid 
sprayer, working at a pressure of 60 lb. The bushes were 
given a thorough spraying, special care being taken to wet 

* For a detailed account of this plot see writer’s article in this 
JoxTRNAL, June, 1926, p. 266. 
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the central portion of the bushes and the under sides of the 
leaves thoroughly. To ensure uniformity the whole of the 
spraying was done personally by the writer. 

No damage was observed on any of the bushes sprayed with 
ammonium polysulphide ; but after about ten days the leaves 
of the bushes sprayed with Burgundy mixture showed a 
certain amount of spotting, and this was followed later by an 
entirely negligible amount of leaf drop. The set and ripening 
of the fruit were in no way affected. The plots receiving two 
applications of ammonium polysulphide were again sprayed 
on May 18. By this time a considerable amount of new 
growth had been produced, and although a certain amount 
of mildew was present on the control bushes, none was 
observed on the sprayed bushes. 

Results. —^The fruit was picked on June 21, and was sorted 
into clean and mildewed berries and then weighed. The 
following table gives the weight of clean and mildewed berries 
from each plot:— 

Section A Teials 



Ammonium 

polysulphide 

Ammonium 

polysulphide 

Burgundy mix 
ture 
Control 



Crop 

Weight in lb. 

Weight of 

Clean 

Mildewed 

ries per cent. 

456 

84 

16-6 

602 

30 

6*6 

482 

22 

4*3 

143J 

96i 

39*9 


In considering the above figures, it must be borne in mind 
that there was a greater number of berries in a given weight 
of mildewed fruit from the control plot than in a given weight 
of mildewed fruit from a sprayed plot, and, owing to inhibited 
growth, the average size of the berries was much smaller. 
Sorting was done by labourers in the same way as when 
dealing with a commercial sample. The crop was tipped on 
to a sloping sorting board and the mildewed berries removed 
from the bulk. No differentiation was made between slightly 
and completely mildewed berries. 

It will be seen that one early spraying with ammonium 
polysulphide gave a considerable degree of control, the once 
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sprayed plots having 15*5 per cent, of the crop mildewed as 
against 39*9 per cent, of the control plots. A second spraying 
26 days later gave a further reduction of approximately 
10 per cent, of mildewed fruit. The grower himself must decide 
whether this further reduction will warrant the cost of a 
second application of spray fluid. It must be further noted 
that, not only does this second application give a more complete 
control as regards fruit, but it also very considerably checks 
the development of mildew on the young sappy growths of 
new wood which, if left to over-winter, are a potential source 
of danger in the following season. 

The plots sprayed once with Burgundy mixture gave only 
4*3 per cent, of mildewed berries by weight—in this particular 
trial a degree of control at least as great as that obtained by 
two applications of ammonium polysulphide. The eflBcacy 
is doubtless due to the good spreading power of the fluid and 
to the lasting character of the deposit on wood and foliage. 
This deposit was plainly discernible up to the time of picking 
the crop, in spite of heavy rain from time to time. Such a 
film of deposit would have the effect of inhibiting the germina¬ 
tion of spores for a prolonged period. Its value lies more ill 
its power of forming a toxic preventive film than in its use 
as a “ hitting spray ; for the latter purpose a wetting spray 
containing soap is to be preferred. Burgundy mixture, however, 
must not be applied later than the setting of the flowers^ for 
experiments in 1925 showed that not only does it fail to check 
the disease when once a hold is obtained by the mildew, but 
also the deposit left on the fruit renders it quite unsaleable. 

Further experiments are needed to show whether the high 
efficiency of the Burgundy mixture can be maintained and at 
the same time its stren^h reduced to avoid all leaf damage. 
Should weather conditions be exceptionally favourable to 
the disease, or the bushes be especially strong-growing and 
environment render them very susceptible, a further appli¬ 
cation of a “ hitting ” spray fluid containing soap is to be 
recommended. 


SECTION B TRIALS 

The Plot. —^A further series of spraying triab was carried 
out at another centre. In this case the plot consisted of six 
parallel rows each containing 150 bushes of Whinham’s 
Industry, four years old. One end of the plot was overshadowed 
by some tall elm trees, and, as would be expected, it was h^ 
that the heaviest attack of the mildew occurred. The plot 
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was divided up into 12 smaller blocks of approximately equal 
sizes. These smaller blocks received the spray fluids in the 
following order:— 

No. of Blocks 

(1) , (6), (9) Ammonium polysulphide and soft soap. 

(2) , (6), (10) .. Proprietary soda sulphm*. 

(3) , (7), Ul) .. Washing soda and soft soap. 

(4) , (8), (12) .. Control. No spray. 

Spray Fluids* —The following spray fluids were used :— 


(1) Ammonium polysulphido .. J gall. 

Soft soap .. .. .. .. 6 lb.* 

Water to make up to .. .. .. 100 gall. 

(2) Proprietary soda sulphur compound .. . . 10 pints. 

Soft soap .. .. . 6 lb.* 

Water to make up to .. .. 100 gall, 

(3) Washing soda . . . . . . 18 lb. 

Soft soap .. . . .. . . . . 10 lb. 

Water to make up to . . .. . . .. 100 gall. 


Application. —^All three spray fluids were applied at the 
same time. The first application was given on April 22; a 
certain amount of mildew was then visible on young growth 
in the vicinity of the elm trees. The second application was 
given on May 18, by which time a considerable amount of 
mildew was present on the control bushes and a small amount 
on the sprayed bushes under the elms. 

Results. —^The fruit from the plots was picked on June 21, 
and the crop was treated in the same way as that from the 
experiment described in Section A Trials. The fruit from each 
of the same series was mixed in order to obviate as far as 
possible the inequalities of the plot. The following table 
shows the weights of clean and mildewed berries from each 
of the series :— 

Section B Trials 


Spray fluid used 

Dates of 
application 
1926 

Crop 

Weight in lb. 

Weight of 
mildewed ber¬ 
ries per cent. 


Clean 

Mildewed 

Ammonium polysul - 
phide 

April 22and 
May 18 

169 

33 

16*3 

Proprietary soda sul¬ 
phur 

ditto 

122 

20 

140 

So^ and soap 

ditto 

95 

41 

30-1 

Control. No i^ray .. j 

-j 

66 

98 

53*7 


* 51b. per 100 gall, is the usual amount soap used in these formulae 

—an extth lb. was added owing to the ocoessive hardness of the water. 
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Ttpmnrka .—The degree of control obtained in this experi¬ 
ment is poor throughout when compared with that obtained 
in Section A experiment. This may be accounted for by the 
fact that the situation of the plot was exceptionally favourable 
for an attack by the disease. The effect of the elms was not 
only to '' draw up ” the bushes into young sappy growi^h but, 
also, the shading and sheltering from wind favoured the 
dissemination and germination of spores. On the series receiv¬ 
ing no spray, more than half of the crop was destroyed. The 
maximum degree of control was obtained by the sulphur and 
soap spray fluids, and it is with this that the efficacy of the 
soap and soda fluid should be compared. As heavy showers 
of rain were experienced after the last application, the value 
of these fluids was much impaired. This was particularly the 
case with the soap and soda fluid, which appears to act mainly 
as a ‘‘ hitting ’’ spray, i.6., the powdery stage of the mildew 
is killed on coming into contact with the fluid. The soda and 
soap is undoubtedly toxic to mildew, but it must be applied 
as often as weather conditions render its application necessary. 
No hard-and-fast rules can be laid down. 


POISONOUS PLANTS ON THE FARM-III 

H. C. Long, B.So. (Edin.), 

Ministry of Agriculture arid Fisheries. 

Nightshade Family {Solanaceae). 

Deadly Nightshade or Dwale (Atropa belladonna L.) 
also known as banewort, naughty man’s cherry, etc., is not so 
widely Imown as is sometimes believed, many persons attribut¬ 
ing the name to bitter-sweet (see p. 1024). It is found in waste 
places, thickets, and banks, ‘‘ especially in chalk and limestone 
soils, oftenest near ruins,” according to Hooker, who says 
that it occurs ‘‘ from Westmorland southwards ; also rare and 
near houses in Forfar, Argyle, and Ireland.” The writer has 
found it on the coast of Fife. It is a perennial branched 
herbaceous plant, which grows from 2 ft. to 5 ft. high. The 
leaves are large, oval, and pointed, up to 8 in. long, downy, 
and usually in unequal pairs.” The flowers, which appear 
from June to August, are bell-shaped or tubular, and 
about 1 in. in length, purple in colour, sometimes with a greenish 
tinge ; thay are pla^ singly on short stalks in the axils <xf the 
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leaves. When ripe, the bei^ies are rather large, roundish and 
flattened slightly, black, two-celled, and contain many fe^ads* 
The fleshy rootstock is stout and creeping (Fig. 1). 

Animals and man suffer in varying degrees from the effects 
of dwale poisoning, but animals are quite unlikely ever to 
touch the plant. The root is the most poisonous part, followed 
by the leaves, flowers, and stem, while the berries, though 
deadly enough, are the least poisonous. The large attractive 
berries, however, are the most likely to be eaten by children, 
and great care should always bo exercised where this plant 
la known to occur. Comevin says that It has been estimated 
that the root is five times more active than the berries, but it 
must be remembered that, as in the case of other poisonous 
plants, there are seasonal variations : a little before the period 
of flowering the root is richer in the poisonous principle than 
after flowering. Further, the cultivated plant has been shown 
to contain less of the poison than the wild form. Though 
domestic animals have been poisoned they rarely touch the 
plant. Man, says Cornevin, is very susceptible to the poison, 
and the cat, birds, and dogs less so, while the horse is far less 
subject to its action than the animals named, and the pig, 
goat, sheep and rabbit are but little affected by it, not being 
poisoned through the digestive tract even if they eat the root 
of the plant. 

Gohier and other investigators gave 2-2 lb. of the green plant 
to horses without causing marked trouble, and the dose 
continued three days in succession did not produce more 
accentuated pathological symptoms. In the opinion of Hertwig 
the larger ruminants are more susceptible to the poison than 
horses, but this does not appear to be strictly correct. Children 
are more readily affected than adults, and an adult has eaten 
two or three berries without injury, and in one case the con¬ 
sumption of thirty berries did not cause death—but it is a 
risky procedure to eat a single berry, for one berry can cause 
^jymptoms of poisoning, and a child died after eating only 
three berries. 

Drying the plant does not result in getting rid of the poison, 
which consists chiefly of the alkaloids hyoscyamine and 
scopolamine, and drugs prepared from the plant are well 
known and widely used in medicine. 

Henbane {HyQscyamud niger L.) is found in parts of 
Scotland, in England, and in Wales, and is common in Ireland. 
It ooouni chiefly in waste, sandy places, frequently near old 
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buildings, and was found almost side by side with deadly 
nightshade, on the Fife coast of the Firth of Forth. It ift a 
hairy, sticky plant (Fig. 2), annual or biennial, with a strong 
unpleasant odour. It grows to a height of 2 ft. ; the leaves are 
large, somewhat toothed and oblong. The flowers are funnel- 
shaped, five-lobed, about an inch across, dingy yellow in 
colour, with violet or purple veins. They appear between June 
and August. The seed capsule opens by means of a lid, and 
contains many seeds. 

The root is large and thick, and has been eaten instead of 
parsnips and chicory with dangerous results. The leaves and 
young shoots have been used as a vegetable, and children have 
eaten the seeds with serious effects. According to Rodet and 
Baillet the seeds of henbane have been used in small quantities 
with food stuffs to favour fattening, possibly to be explained 
by the fact that the narcotic property induces stupor and a 
tendency to repose. Twenty seeds were sufficient to cause 
grave results in man, though not death. Henslow says, “ It is 
recorded that the whole of the inmates of a monastery were 
poisoned by using the root instead of chicory,” though the 
results do not appear to have been fatal. 

All parts of the henbane are very poisonous, and the harmful 
principles, the alkaloids hyoscyamine and scopolamine, as 
in deadly nightshade, are not destroyed either by drying or 
boiling. The effects resemble those due to deadly nightshade. 
In general, animals will not eat the plant, but Comevin records 
the fact that it has caused the poisoning of cows which ate it 
when mixed with other fodder. Pott states that the plant 
imparts an unpleasant taste to the milk of cows which eat it. 
Owing to the general habitat of the plant, however, this 
occurrence must be rare. Nevertheless care should be taken to 
avoid the ingestion of any part of henbane, either by stock or 
by man. 

Bitternsweet or Woody Nightshade {Sohrnum dulcamara 
L.) is a common plant of woods and hedges, and, although 
quite different in appearance, is frequently wrongly termed 
deadly nightshade. It is generally well known as a trailing 
plant, which climbs freely over h^ges, having an angular or 
irregular appearance and branching. The dark-green leaves; 
are ovate and simple or trifoliolate, and clusters of small puiple 
flowers on slender stalks spring from the stem above a leaf. 
The flowers at once remind one of a small potato bloseom, and,, 
like those of the potato, appear trqn\ Jiu\e to September. 
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The berries are nearly egg-shaped, and are red or scarlet in 
colour. The rootstock is extensively creeping, and the plant 
is a perennial. To the taste, the stem of the plant is at first 
bitter and then sweetish; hence one of the common names. 
Bitter-sweet is fomid throughout England and Ireland, but is 
less common in Scotland. 

The poison is the alkaloid solanine, which occurs in the stem, 
leaves, and berries, and there is no doubt that it is poisonous 
both to man and to farm live stock. Poisoning in human beings 
is usually confined to children who may eat the attractive 
berries. This plant probably varies in its poisonous pro¬ 
perties according to season, and it may bo said that stock do 
not take it very frequently considering that it is so plentiful. 
Nevertheless thei*e can be Uttle doubt that it has caused many 
losses of stock. Poisoning of sheep was recorded in 1900 
{Vet, Record), and deaths of cattle in the same year {Farmer 
and Stock-Breeder), Although stock rarely touch the plant they 
may occasionally do so when cropping leaves from hedges, 
especially perhaps when pastures are bare, and it may then 
prove harmful. A case is quoted in the Journal of the Royal 
Agrictdtural Society (1905), in which it was eaten by a cow 
along with meadow saffron, with fatal results. A writer in the 
Mark Lane Express in 1911 referred to a veterinary surgeon 
who had had forty cases of poisoning of sheep the previous 
season up to the middle or end of July, and although prompt 
measures had saved most, a few animals had succumbed. 
In Bulletin No. 86, U.S. Department of Agriculture, it is simply 
stated that, ‘‘ The berry, though its taste is not remarkably 
disagreeable, is somewhat poisonous, and it has been shown 
that an extract of the leaves is moderately so.” The plant may 
be regularly cut down, and if plentiful where cattle are kept the 
creeping rootstocks may sometimes be removed, though this is 
generally difficult, owing to the fact that they are usually 
situated in the midst of the hedge. 

Black Nightshade {Solanum nigrum L.) is a small branched 
annual (or biennial) of 6 in. to 2 ft. in height. It has oval 
leaves and lateral clusters of small white flowers which open 
during the summer and autumn months. The berries are 
round, at first green, and later black or reddish-black, resembling 
black currants. The whole plant (Figs. 3 and 4) is, in Britain, 
generally smooth, and has a disagreeable odour. It is frequently 
a troublesome weed in gardens, especially when these are not 
weU cared for. It is stated by Bentham and Hooker that this 

3 T 



1026 


PoisoKotrs Plants on thb Fabm. 


[Feb., 


plant is “ one of the widest spread weeds over every part of the 
globe, except the extreme north and south, varying so much in 
warmer regions as to have been described under more than 
forty names.” It is common in England, but quite local in 
Scotland and Ireland. 

Black nightshade contains the poisonous solanine, chiefly 
in the berries, but also in the leaves and stem. The percentage 
of the poison present varies considerably with soil and climate, 
so much so that some authorities appear to have held the plan^ 
to be innocuous, while others have noted its extremely poisonous 
character. For example, Comevin states that Gohier gave 
3 kilos (6J lb.) in the green state to a horse, and found that it 
had no serious effects. Henslow states that children have been 
poisoned by the berries. It is stated in U.S. Fanners* BvUetin, 
No. 80, that the more musky-coloured plants are the most 
poisonous. In some the amount of alkaloid in the ripe fruit 
and leaves is so small that these parts may be, and are, con¬ 
sumed in considerable quantity without any ill consequences. 
Poisoning does sometimes follow, but it is not clear whether 
this is due to improper preparation or- to careless selection of 
the parts used. The use of black nightshade for food is 
certainly not to be recommended.” Cattle, calves, sheep, 
goats, pigs, ducks and chickens have all suffered from poisoning 
by the plant. 

Ewart remarks (Weeds, Pcdson Plants, and Naturalised 
Aliens of Victoria, 1909) that this plant possesses no virulent 
poisonous properties, though it is commonly regarded as 
highly poisonous, partly owing to confusion with deadly night¬ 
shade and partly owing to hasty generalization ; that though a 
small amount of solanine is present in the stem and berries, 
these are usually less poisonous than green potatoes ; that the 
berries are often eaten by children without any ill effects 
beyond perhaps a stomach ache, or, if eaten in excess, sickness 
and purging, and that the berries have even been used instead 
of raisins for plum-pudding with no results out of the ordinary.” 

The fact remains, however, that the plant is untrustworthy, 
for it seems quite clear that the berries may be edible in some 
seasons, countries or localities, and poisonous in others, but 
any sample may be poisonous. 

Oak (Amentaceae) 

The Oak {Quercus sp.).—^The ingestion of acorns has 
frequently caused serious losses among young cattle up to two 
years old, as in 1808, 1870, 1884, and 1900, when very many 
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died. Cattle over three years old are seldom afieoted, while 
dieep and pigs appear to be almost immune from the pmsonous 
property of the aooms. Some have held that the trouble is 
chiefly due to unripe acorns, and others that it is only a severe 
form of indigestion. The subject is not too well understood, but 
it seems reasonably clear that in certain circumstances and 
under certain concUtions acorns are poisonous to cattle under 
two years old, and that “ acorn poisoning ” is quite distinct 
from indigestion due to eating an excessive quantity of acorns. 
As the aooms are most likely to be eaten in long, dry, and hot 
summers, when herbage on the pasture is scarce, efforts should 
in such oases be made to keep cattle off areas where acorns are 
abtmdant. The course of the illness may be rapid, and fatal 
within twenty-four hours, but more commonly it is progressive, 
with wasting, loss of appetite, constipation followed by 
diarrhoea, sunken eyes, temperature below normal, and fatal 
termination in a few days. It is believed that serious losses were 
last generally experienced in the year 1900. 

It should be added that “ oak-leaf poisoning ” has been 
recognized for centuries, and was recorded by Mascal in 1662 
(The Chvemment of Cattd, London ): “ Oak-leaves, if sheep eat 
them green, it is evil for them, especially for young lambs, 
which will kill them ; and lihewise of other cattel.” In general, 
when stock have plenty of other food, the consumption of 
oak-leaves with it may be regarded as harmless, but taken in 
plenty in a period of drought, or in early spring when grass is 
short, injury may follow, and even end fatally. 

CoNiVBBS (Coniferae) 

Ths Yew (Tttxua baccata L). is one of our most poisonous 
pkuats, but although the wood, bark, leaves, and seeds are all 
injurious, the scarlet mucilaginous cup enveloping the ripe 
seed may be eaten kith impunity. The old leaves and 
shoots are the most poisonous parts, and cattle and horses 
readily eat them. Trimmings which have been carelessly 
thrown down have also poisoned animals which have eaten 
them. Stock are perhaps more easily tempted to browse on the 
dark green folia^ in winter, when grass is not plentiful. 
Symptoms (ff poisoning axe then liable to follow speedily, and 
deatii noay quuMy supervene; in some oases, indeed, with 
extreme rapidity, as though the animal had been shot. 

&i the Journal Ae Moyal AgricvUttral Society several cases 
of poisoning of stodc are mentioned (a horse in 1886, 
deer and hoxses in 189S, cattle in 1893). In some oases many 
oattie are aSaoted at the same time; fc^ exunple, the death 
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of 16 cattle was recorded in 1912 (Vet. News, December 7). 
Many similar cases have been recorded. The yew has caused the 
poisoning, of horses, cattle, asses, mides, deer, pigs, sheep, 
rabbits and pheasants, as well as many cases of fatal human 
poisoning. Many instances, however, have, been recorded 
in which fatal results have not followed from eating ihe leaves, 
and it appears that the lower branches of yew trees in parks 
and grounds are constantly cropped by cattle without any ill 
effects (Trans. Ohem. 8oc., 1902 ; Jour. Board Agric., 1903). « 

Eaten on a full stomach a small quantity of yew may cause 
comparatively little trouble. Comevin concluded, from 
experiments with autumn and winter leaves, that the quantity 
of leaves necessary to kill a horse would be 0-2 lb. per 100 lb. 
live weight, or say 2J^ lb. for a 1,200-lb. horse. Much more is 
required in the case of cattle, 1 lb. per 100 lb. live weight, or 
10 lb. for a 1,000-lb. cow. A later writer, Pott, quotes a much 
lower quantity to kill the horse, saying that 150 to 180 grammes 
(0-33 lb. to 0*4 lb.) are suiffoient to cause death in a quarter 
to half an hour without symptoms. The yew is irritant 
and narcotic and may cause vomiting, bloating and giddiness. 
It is generally agreed that the poisonous principle is ^he 
alkaloid taxine, a heart depressant, having a bitter taste, 
which may cause death from suffocation. The effects are 
often so rapid that the animals affected exhibit practically no 
symptoms, but appear to die suddenly, as already noted. 

Clippings from yew trees should never be thrown down where 
they can be eaten by stock, and where yew trees overhang 
hedges near pastures it is advisable to have them lopped back 
to a distance out of reach of gazing stock. 

Caiirea8lis poisoning has also been recorded as suspected, 
two instances coming to the notice of the Board (now Ministry) 
of Agriculture in 1905 ; the death of cattle was attributed to 
the poisonous effects of C. macrocarpa and C. noothatensis. 
In one instance four bullocks died, and in another three heifers 
were stated to have suffered from irritant poison, one of them 
having died. No information was then available as to the 
poisonous properties of the two species of Cupressus referred to, 
and no record could be found of any similar case which would 
tend'to confirm the suspicion that these trees are poisonous to. 
cattle. 

Black Bryony (JHosooreaeceae) 

Blade Biyrav (Tamus comimmis L.) is the only British 
species el the order, and quite unrelated to bryony pK>pw< 
It is found in many parts of Ex^land, but not Scotland, and- 
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only (me locality in Ireland, and is a hedge climber, with long 
trailing stems many feet in length, often overtopping tall 
hedges and hanging in *festoons. It has a large dark-coloured, 
fleshy rootstock, which contains much starch ; bright, glossy, 
heart-shaped, pointed leaves home on long stalks, and often 
appearing to be three-lobed; small greenish or yeUowish- 
green flowers home in slender racemes in May and June, and 
springing from the axils of the leaves (Fig. 6); and red or 
scarlet berries, resembling those of bryony, very conspicuous 
towards the end of summer and in autumn. 

It would appear that the leaves and stems are innocuous, 
but that the root and berries are poisonous, the former being 
very acrid and cathartic, causing death if taken in quantity, 
while the berries may cause vomiting, intestinal pains, 
paralysis of the hind quarters, and death. Cornevin states that 
the purgative properties of the root have long been known, 
and that the root has been used in popular medicine for 
reducing contusions, whence a vulgar name for the plant in 
France was Herbe aux femmes battues. 

The Grass Family (Oramineae) 

Daniel (Lolium temvlentum L.) was formerly a fairly 
common plant in cornfields. It is annual, much resembling 
ryegrass {L. perenne), but without stolons, and the spikelets 
are similarly placed edgeways on the flowering stem, in this 
respect differing from couch grass (Agropyrum repens). The 
empty outer glume generally exceeds the spikelet in length, 
this point effectively distinguishing it from ryegrass. It 
attains to 2 ft. in height, and flowers from June to August 
(Fig. 6). 

It should be said that in its earlier stages the green plant 
is not unsuitable as a food for stock, as it is the seed or grain 
only which is poisonous, and this not invariably so. The 
pincipal danger is that the seed may be mixed with wheat for 
bread, or with stock foods. The seeds have been regarded 
throughout the centuries as harmful and as having a special 
effect on the eyesight of man—as when Ovid says, “ Let the 
fields be clear of darnel that weakens the eyes.” A further 
effect is referred to by Gerarde (1697): “The new bread 
wherein DameU is, eiaten hot, causeth drunkenness.” 

According to Anne Pratt, Johnston records a case “ which 
occurred on Christmas Day, 1853, at Boscrea, in Ireland, when 
several families, cemtaining not less than thirty persons, were 
poisoned by eating darnel floor in their wholemeal bread. 
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They tron attacked by giddineea, ataggeriog, tranora 

succeeded by impaaied Tiakni, and partial pacalyBia, and they 
were afterwards much reduced in strength.” Johnscm aa^ 
Sowwby {BritUSi, Poiaonmt Plants, 1861) say that this grass 
is very plentiful in Syria and “appears to have been the 
Zizania of Scripture, mistranslated ‘ Tare * in our version, but 
evidently a carruption of zizana, the Syriac name of the darnel. 
The plant has long been known in the East for its intoxioating 
qualities, and has frequently caused serious accidents.” It* 
would seem that the effect of darnel differs according to 
individual constitution, and the authors cited immediately 
above record several oases of severe poisoning and death 
caused by consuming the grain when made into bread. Darnel 
has a somewhat disagreeable taste, and this is brought out by 
Shakespeeue in Henry VI ;— 

Want ye com for bread 1 

I think the Duke of Burgundy will fast 
Before he’ll buy again at such a rate : 

’Twas fuU of darnel: Do you like the taste ? 
and again he refers to the grass in cornfields :— 

Darnel and all the idle weeds that grow 
In our Bustainpig com. 

Among the Romans it was believed that darnel caused 
blindness, and of imprudent or shortsighted men they said: 

“ He feeds on darnel.” In France the weed is called Ivraie, 
because when brewed with barley, it acts as a narcotic in¬ 
toxicant. Indeed, it is remarked by Comevin that it was so 
often intentionally mixed with barley for the purpose of giving 
a higher flavour to beer in the lUiddle Ages that laws were 
passed forbidding the addition of darnel to beer. 

Though darnel is harmful both to men and animals, it has 
been eaten in the form of bread with impunity, and though it 
has caused many oases of human poisoning, fatal results are 
rare, and Dr. Taylor knew of no case up to 1859. 

The Veterinarian (1842) records that when mixed witii 
barley darnel caused the poisoning of pigs; in sevetral cases it 
is stated (Johnson and Sowerby, 1801 ) to l^ve proved fatal to 
horses and sheep; and at the Lyons Veterinary Soho:>l a 
horse was killed by giving it about 4|' lb. of darnel. 

In general the hyjdiae of tiie fungus il^ndocsfkMfwm (emufentom 
are found in the grain, and according to Easer most authori¬ 
ties found that tim fungus idone ccmtains tiie poiscmous 
principle. The poison seems to act as a narcotic and 
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and it is said that the dangerous properties are most 
conspicuous in wet seasons. 

The starch granules of darnel are easily distinguished from 
those of wheat, barley, etc., with which they may be mixed. 
They are much smaller, usually simple, but sometimes 
composed of three to five granules. 

A dose of 30 grammes of darnel flour appears to be the maxi¬ 
mum which an adult human being can take without bad 
symptoms, after which there is danger. The weight necessary 
to kill equines is about 7 grammes per kilogramme of live 
weight, but ruminants and poultry appear to be little affected, 
it being necessaiy to give 15 to 18 grammes per kilogramme of 
live weight to produce sjunptoms of poisoning. Pigs are very 
little affected (Comevin). 

Great care should be taken that the seeds of darnel are not 
ground up with wheat into flour, or with other cereals, while 
equal care should be observed that none are sown with seed 
com—as, indeed, they are rarely likely to be. 


SUGAR BEET AND SOIL FERTILITY 

A. Bbidoes, M.A., AND B. N. Dixby, B.A., 
AgricuUvral Economics Research Institute, Oxford. 

A QUESTION arising from the development of sugar beet 
cultivation in this country is “ What effect on soil fertility 
results from the growing of a root crop to be sold off 
the farm ? ” The consumption of roots by live stock has 
always been regarded as one of the means by which the 
fertihty of the soU is maintained. To sell off a root crop, 
therefore, is not considered good farming practice, and is 
guarded against in tenancy agreements by restrictive covenants 
and by penalties for their violation. It is doubtful, however, 
whether fertility was actually maintained by this means in 
the past. When once the farming community had advanced 
from producing food simply for the farmer, his family, and his 
neighbours, to the stage where meat and com were produced 
for sale in industrial centres at a distance from the districts 
where they were raised, considerable losses in soil fertility 
must have takm place unless replaced from outside sources. 

Fanning to-day is even more complex. It is a business 
which comprises f^e production mid sale of meat, milk, butter, 
cheese, eggs and wool, as well as of com and of various root 
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crops. It is well understood that fertility is lost to the land by 
these means, and that it must be made good through the purchase 
of feeding stuffs and fertilizers. It is only by striking the 
profit-and-loss account of these items that the balance for and 
against any system of farming can be ascertained. For this 
reason the sale of a particular crop, even a root crop, can only 
be fairly regarded as detrimental to the maintenance of the soil 
in a fertile state, if it can be proved that its effect is to put the^ 
balance on the wrong side of the account. 

Although the approach to the question of the maintenance 
of soil fertility on the above lines is at present impossible with 
the sugar beet crop, yet the existing practice in relation to 
the raising of this crop and other comparative data can be 
adduced to indicate whether or not fertility is likely to be 
lost. 

Any given crop will not always remove exactly the same 
quantities of the various manurial ingredients, but the follow¬ 
ing table may be taken as showing the ordinary losses per 
acre of land by the removal from it of an average crop of 
mangolds, potatoes, or sugar beet. The figures or wheat are 
also shown as an example of the effect of a corn crop on the 
soil, and because there is evidence that in some cases the 
sugar beet crop has cut into the com acreage. 


Table T.—^Average Manurial Ingredients lost to the Farm 
PER Acre of Crops grown 


Crop 

Average 

yield, 

Nitrogen 

Potash 

Phosphoric 

acid 


1925* 

lb. 

lb. 

lb. 

Wheat (grain )t ., 

.. 18*2 cwt. 

38-6 

10*6 

16*1 

Mangolds (root)tt 

.. 20*0 tons 

44*6 

60*6 

8*3 

Potatoes (tubers )t 

.. 6*6 tons 

60*6 

84*2 

23*7 

Sugar beet (root)|l 

.. 8-0 tons 

32*0 

66*0 

16*0 


So far as nitrogen is concerned, it should be borne in mind 
that the loss from the soil of any excess of this substance is 
not necessarily due to its removal by one crop rather than 
by any other, because it is probable that, even had there been 
no crop in the ground, the excess nitrogen would have been 
lost in the drainage. Apart from this consideration it is seen 
that sugar beet has a favourable margin as compared with 

♦ Agricultvral Statistical Part II, 1925. 

t Cc^culated from Chemiatry of the Farm^ Warington. 

J Manurial ingredients re-oaloulated to show net loaa^ assuming roots 
to be fed to stock, and allowing for losses in dung, making on Voeloker 
and Hall's basis, s.^., 50 per cent, of the nitrogen and 26 per cent, each 
of the potash and phosphoric acid. 

II Calculated from figures supplied through the Rothamsted 
mental Station. 
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the other crops, and especially as compared with potatoes, of 
which a normal crop removes as much as 58*1 per cent, more 
nitrogen than does a sugar beet crop. 

The losses of potash and phosphoric acid through drainage 
are negligible. As regards the former, the sugar beet crop 
involves the farm in a slightly greater loss than would be 
incurred through a similar acreage of mangolds, but the loss 
is very much less than in the case of potatoes. As would be 
expected, all these crops are at a disadvantage when compared 
with a crop of wheat. As far as phosphoric acid is concerned 
the average sugar beet crop compares favourably with wheat 
and potatoes, but it uses about twice the quantity lost through 
a crop of mangolds. It will be shown later, however, that no 
serious detriment to the soil is likely to result from the removal 
of this amount of phosphoric acid. 

The foregoing arguments are based, however, on average 
theoretical conditions, and, in any case, as has been already 
explained, the answer to the question of fertility does not rest 
merely in Imowing what chemical substances are removed with 
the crop, but rather in ascertaining the balance between the 
quantities thus removed and those previously applied to the 
land in the form of natural and artificial manures. 

In the appendix to a report published in 1924* may be 
found a table showing the manuring adopted for the 1924 
crop by some 27 growers of sugar beet, representing 34 sets 
of crop results distributed over 11 counties. It is possible, 
therefore^ without entering into any elaborate discussion on 
the chemical aspect of the matter, and without attempting 
to generalize, to discuss the situation disclosed on the farms 
whose actual practice is recorded there. 

If the farms of a special nature, such as sewage farms, are 
excluded, it is shown that 3,640 tons of washed sugar beet, 
representing 31 crops (see Table II), were sent away 
from 346 acres. Now, in order to secure this crop, these 
farmers applied 999 tons of farmyard manure, 199 cwt. of 
sulphate of ammonia, 161 cwt. of nitrate of soda, and 90 cwt. 
of nitrate of lime, giving a total addition to the soil of about 
22,700 lb. of nitrogen. They also applied 684 cwt. of kainit 
and 211 cwt. of muriate of potash, which, together with the 
potash in the farmyard manure, would account for about 
28,000 lb. of potash. In addition, 1,078 cwt. of superphosphate 

'^Sugar Beet: An Inquiry into the Cost of Production^ Yields and 
Returns in 1924, by A. Bridges and B, N. Dixey. Research Monograph 
No. 8, Mnistry of Agriculture and Fisheries. Price 1/- post free. 
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of lime were applied to ibis crop, giving, when taken with the 
farmyard manure, some 21,600 lb. ctf phosphoric acid. There 
were also used 227 owt. of special sugar beet manure and 
90 owt. of shoddy, and these have been taken at average 
analyses. It has been assumed that Ihe t(^ and leaves of 
the beet would be returned to the soil, and acocndingly no 
deduction has been made for the manuriid constituents 
contained in them. In oases where they are fed to stock there 
would be a small loss to the soil through the sale of meat or 
milk, and in the process of dimg-making. 

Table 11 shows the gains to and losses from the soil on this 
basis, the farms being grouped according to whether farmyard 
mantue was applied directly to the beet crop, or whether 
artificials only were used. The result for the whole acreage 
is also shown, and the figures have been re-calculated on a 
per-acre basis. 

Tabt.e II.—Gahts AMD Lossiis or Mamdbiai. iMGaxDnsMTS ras 
Aoan (31 Suoar Bhbt Crops, 346 Aorks, in 1624) 

Phosphoric 

Nitrogen Potash acid 

lb. lb. lb. 


Farmyabd Makubs Gboxtp— 
Farmyard manure 

115 

57 

41 

Artificials. 

30 

86 

39 

Total added to soil 

145 

143 

80 

Taken from soil (in the roots) .. 

45 

78 

22 

Beoeipts exceed losses by 

100 

65 

58 

No Fabmyakd Manubx Group— 

Added to soil (in artificials) 

29 

58 

60 

Taken from soil (in the roots) .. 

41 

71 

20 

Losses exceed receipts by 

12 

13 

— 

Beceipts exceed losses by 

— 

— 

40 

All Farms— 

Total added to the soil .. 

71 

89 

68 

Total taken from the soil 

42 

74 

21 

Beoeipts exceed losses by 

29 

15 

47 


As shown by this method of oaloulaticm, these farms, takmi 
as a whole, gained rather than lost fertility to the extent of 
29 lb. par acre of nitrogen, 15 lb. per acre of potash, and 
47 lb. per acre td phosidu»ic acid, as a result ci growing sugar 
beet. A consideration of ihe farms, when grouped aooocdhig 
to whether the crops were grown with farmya^ Uunuxe la 
with artificials cmly, however, shows that a favouxable restdt 
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as r^ards soil fertility is not a universal rule of sugar beet 
growing. As far as fdiosphorio acid is concerned, there would 
se^ to be very little danger of loss, since even the farms 
which used artificials only are seen to have given the soil 
three times as much of t^ substance as the crop took out. 
Nevertheless, in the case of the losses of nitrogen due to the 
crop, as opposed to those due to drainage, the favourable 
result is seen to depend on the use of dung. Thus, whereas 
the farms using farmyard manure show a very safe margin 
in this respect, those farms where artificials only were applied 
incrured a small loss, viz., of 12 lb. per acre, an amount 
representing approximately 0*5 cwt. of sulphate of ammonia. 

Potash also shows a loss of 13 lb. per acre on the second 
group, and, as in the case of nitrogen, there is a considerable 
gain in the first group. Unlike the case of nitrogen, however, 
this gain does not depend on the use of farmyard manure, 
since it is shown that, had no farmyard manure been used, 
there would still have been a small gain of potash, viz., of 
8 lb. per acre, and potash may, therefore, be regarded as 
about level. 

There is no reason to suppose that any heavier manuring 
was practised here than would be used in general, so that on 
the whole there would seem to be little risk of soil impoverish¬ 
ment. It should be borne in mind, however, first that sugar 
beet takes a heavy toll of potash, and, secondly, that when 
farmyard manure is not applied to this crop generous doses 
of nitrogenous fertilizers would seem to be desirable. 

* If m * * * 

ASPARAGUS AND ITS CULTIVATION 

A. W. Prottdlook, 

Ministry of Agriculture and Fisheries. 

Aspabagus {A. ojfioitudis) is a well-known vegetable which 
has been cultivated in this country for over 300 years. It is 
a native of Europe and Asia and is to be found growing wild 
in certain districts. Belonging to the natmal order Liliaceae, 
it is a perennial, with a creeping rootstock from which branch¬ 
ing stems are produced annually. The fiowers are greenish- 
white in ocfiour, supported by slender pedicels in the axils of the 
main branches. The “ seeds *’ os; berries are small and red 
when ripe. 

Sniittltie Soita .—^Mie cultivation of asparagus is possible on 
most seals. The alluvial soils near Colchester, the heavy loam 
of EveriuuB imd the sandy loam of Cambridge are all used for 
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the cultivation of this plant, and each district is noted for high- 
class produce. Sandy loam is the ideal medium for its cultiva¬ 
tion because it gives earliness, good aeration and drainage, and 
is easily worked. Any soil, however, if it is well drained and 
aerated, can be brought by mechanical means into the necessary 
condition, «.e., one which offers little resistance to the emission 
of the fleshy roots or the protrusion of the succulent or edible 
stems of the plants. The soil should be capable of receiving 
and parting with water readily. 

Preparing the Land lor the Planta. —Asparagus is a vegetable 
which does not enter into the usual rotation of crops and has to 
occupy the same site for a period extending to 20 or more years. 
It is therefore of the utmost importance to exercise a great 
deal of care in preparing the land at the outset, as future im¬ 
provement can only be accomplished by surface dressings. 
Asparagus cannot be transplanted successfully after the crowns 
are a few years old. The plant sends its roots down deeply, and 
it is admitted that the best results are attained by trenching 
deep soils, though usually this is only possible in gardens. 
Where field ctdtivation is practised, the ground should be well 
dug before planting, and manured with farmyard manure o;.' 
vegetable refuse if such is available. Old mortar rubble makes 
heavy soils more porous and should be used for sticky land, 
light lands, though well drained, are often deficient in humus 
and must receive liberal dressings (26 to 30 tons per acre) of 
farmyard manure and vegetable refuse if good results are to be 
obtained. A dressing of basic slag, 10 to 15 cwt. per acre 
according to the lime content of the soil, can be applied with 
beneficial results at the time of preparing the land. The 
preparation of the land is best accomplished early, pre¬ 
ferably in the autumn, to ensure that it is clean and free from 
weeds and settled down in time for either planting or seed 
sowing in April. Where the soil is heavy and drainage poor, 
raised beds are found to be advantageous. Such beds should be 
made 4^ ft. wide to take three rows, or 3 ft. wide to take two 
rows of plants, with a distance of 2 ft. between the beds. 
It is not necessary to form raised beds when the soil is a sandy 
loam with good drainage. In the Evesham district, many 
growers favour single rows 3 ft. 4 in. to 3 ft. 6 in. apart, with 
plants 10 in. to 1 ft. apart in the rows, as this avoids the over¬ 
crowding of roots, facilitates the tending of the beds and 
easier cutting of tiie heads. 

It has been a common practice to give an annual dressii^ of 
salt to the beds in the spring, and no doubt this custom had 
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its origin in the fact that asparagus grows wild on the sea 
coasts. The results of experiments, however, suggest that the 
influence of salt is inconsiderable, while, incidentally, it has a 
detrimental physical action on some soils. 

Sowing the Seed. —^Seed, which must be pluix^), should be 
sown in April in seed beds which have been specially prepared 
in autumn by digging in well decomposed manure. The soil 
should be in a friable condition and well pulverized, and the 
beds carefully levelled with the aid of a rake. The seed should 
be sown in drills in. deep and 16 in. between the drills, and, 
as it is slow of germination, it is a good plan to sow a little 
radish seed with it. The latter germinates quickly and thus 
proves useful in defining the ultimate rows of asparagus. This 
enables the cultivator to commence hoeing between the drills 
before the asparagus has germinated, to keep down the weeds, 
and at the same time it aerates the seed bed. As, however, 
asparagus is the primary consideration, the radishes should 
be removed as soon as the former has appeared. 

Transplanting from Seed Bed. —^When one year old, at which 
time they give better results, the plants should be carefully 
lifted out of the seed beds with a fork or spade, so as to avoid 
breaking the roots, and planted 10 in. to 12 in. apart in the 
drill. Planting should be carried out according to the season and 
climatic conditions, but, in any case, not before the end of 
March. Avoid the ** drying of the roots and so prevent an 
unnecessary check to growth. The method of planting varies 
in minor details in different districts. Tn the Evesham district 
a “ channeller ” is used for this purpose and is an excellent 
tool in capable hands for removing the soil out of the trench or 
channel ready for planting operations. This tool is an 
equilateral triangle of steel fitted to a long handle. The channel 
should be at least 3 in. deep to receive the crowns which are 
placed or planted on their sides, and part of the removed soil 
should be carefully worked round and over the plants. The 
earth must be pressed gently about the crowns, and when later 
the “ buds ” commence growing the remainder of the soil 
should be placed over the crowns. A quicker method, after the 
drill is prepared, is to cut off the long roots to a uniform length, 
and to dibble in the crowns so that the tops are flush with the 
bottom of the drill. Intercropping during the first year may 
be practised with either dwarf peas or beans. 

Varieties. —^The following are the varieties in general 
cultivation : Connover’s Ciolossal, Palmetto, Argenteuil Giant 
Purple, Ai^enteuU Late Purple, and Giant Dutch. The variety 
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oommonly grown in the Evesham District is Bedenham’s 
Purple Giant, which is said to be a sport from Connover’s 
Colossal. Most of the principal growers now have their own 
strain, hence it is difficult to mention specific varieties. 

Bfannres. —It is well to remember that the object of manuring 
is to encourage growth after the season’s “ cutting ” has ceased, 
and to build up strong crowns for the ensuing season. The time 
of application to achieve this object is after the beds have been 
clear^ by cutting down the ripened growth or haulm. Well- 
rotted or decayed manure at the rate of 12 tons per acre, 
supplemented by 4 cwt. of superphosphate and 1 cwt. sulphate 
of potash per acre should be applied. A spring dressing of 
nitrogenous manure is useful and 4 cwt. of nitrate of soda per 
acre would prove beneficial if given just prior to growth 
commencing. An occasional dressing of old soot, at the rate of 
8 cwt. per acre, has given good results ; and as an alternative 
16 cwt. of fish meal and 1 cwt. of muriate of potash may be 
applied. 

Routine work during the first two years will consist chiefly in 
maintaining strong sturdy growth with the aid of top dressings 
in the autumn, and the eradication of weeds by frequent 
hoeings as already described. On no account must the growet 
cut any shoots during the first two years, as to do so would be 
to destroy the future quality of the produce and incidentally 
reduce the longevity of the plants. As soon as the haulms 
ripen, they should be cut down close to the ground; the ground 
forked slightly among the plants and a layer of well-rotted 
manure added. This can be covered with about in. to 2 in. 
of soil from the alleys. 

Gtaiherillg.—Cutting may commence in the third season, and, 
in order to obtain the long grass ” for market purposes, it is 
advantageous to earth up the crowns. Sufficient soil should be 
placed on the crowns to allow 6 in. of white stem, leaving some 
to spare for knife play; otherwise damage might be done to the 
crowns. The time of cutting wiU depend upon the district and 
season, but in early districts cutting may commence in mid* 
April and continue until about the third week in June. In the 
Evesham district cutting is not continued in the first year of 
cropping after the first week in Jime. Great skiU is required, 
when cutting, to avoid damaging the crowns, and it is at this 
stage that the advantage of planting the crowns deeply in the 
first instance is observed. Several types of knife are usedj but 
mention may be made of one known as the four-pionged 
asparagus knife. Whm cutting, the knife should be put dovm, 
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vertioally, close to the bud; the hand is then brought back so 
that the knife is held at an angle of 46° and the bud is cut. 
As the value of aqiaragus depends on its freshness, exposure 
to tile heat of the sun must be avoided, and itis always advisable 
to place it as soon as possible in a cool shed before packing. 
The beds will need to be cut over every day in hot weather; 
otherwise the grass may grow too long. When it is not possible 
to send the grass away on the day of cutting, it should be 
packed firmly in a receptacle such as a fiat or pot and stored 
in a cool and not too dry store. It may also be stored in 
damp sand or under a damp cloth. The stems go crooked if 
the ends are stood in water. 

Maiketing {Preparation for Markets ).—^To obtain the best 
prices a system of grading must be practised. The “ buds ” 
or “ grass,” as the asparagus shoots are called, must be 
carefully sorted and placed in first, second, or third grades. 
This operation is known as “scoring,” and means putting 
up in bundles or “ hands ” containing 15 or 20 buds. The 
asparagus, if dirty, should be washed either before scoring or 
after the bundles are tied. The buds can either be put up in 
eight bimdles of 16 or in six bundles of 20. Special bundles 
are put up of the very best buds, and two or three of these 
bundles, each weighing 12 lb. to 16 lb., are packed between 
straw and marketed in “ flats.” Ordinary bundles, 3^ lb. to 
6 lb. each, having eight to 10 stems in a packet, are put up 
between layers of straw in “ pots ” or “ pads.” Green packing 
material is not advisable, as there is a tendency for this to 
heat and cause blemishes to appear on the asparagus. For 
scoring, the ends of the “ buds ” are placed level against the 
end of the scoring box. A rectangular box is now generally 
used with a piece of each of the longer sides removed in the 
centre. Across this opening the raffia is placed and the score 
is then tied without being removed from the box. By this 
method a satisfactory score is obtained, which has a nice flat 
appearance and fits well into its place in the “ hundred.” 

The “ soroes ” are next made into “ hundreds ” (120 buds) 
and placed on a bench with their heads in one direction. On 
each side of the scores there are holes in the bench and through 
these a webbed belt is passed and fastened underneath. Midway 
between these holes there is a smaller hole, through which the 
looped end of a willowtwig is passed. Another twig is now placed 
horizontally on the bench so that it lies between the ends of the 
olhear twig. The scores are now placed one on each side of the 
upright' twig and so that they lie across the horizontal one. 
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Two more scores are placed on these two, and the remaining 
two are placed one on either side of those already in position. 
If, however, eight scores of 15 buds in each are used, two 
scores are placed on either side of the central twig and four 
other bundles are laid on these. The belt is now placed across 
the scores and made taut by pulling the belt down through 
the holes in the bench with either foot. The ends of the 
horizontal twig are now pulled up over the scores and twisted 
round as tightly as possible. The ends of the upright twig are 
then lifted as high as possible, twisted round and placed 
underneath the first twig. This tightens the whole bundle and 
prevents the buds from moving. Another method of packing is 
practised where bundles are put up weighing 3 lb., and half 
bundles of lb. weight. These are packed in flats holding 
20 bundles each. The flat is commonly used for the London 
markets, the pot for the Northern. 

Recently, a machine for bundling asparagus has been 
produced by a growers^ association in this country; this 
embodies certain improvements on a pattern which is largely 
used in the United States. It consists of a pair of semi-circular 
castings, hinged on one side, with a handle on the opposite 
side, which, when closed,are held by a notched piece {see Fig. A,. 
Plate 11) so that the bundle of asparagus can be tied firmly 
at each end. Pressure of the small lever under the handle 
releases the notch, the upper casting is then turned back and 
the bundle removed. The castings are lined with a pair of 
nickel springs, about an inch wide, completing four-fifths of a 
circle ; these hold the loose sticks in a rounded position while 
the appliance is being filled. 

Length of Season. —Impoi-ted asparagus generally arrives 
early in February, and is followed in Covent Garden by pro¬ 
duce from Devon and Essex about the end of the month. 
Worcester asparagus arrives about the beginning of May. The 
early samples are put up in bundles of 45 to 50 buds or heads. 

Forcing Asparagus. —^Forced asparagus can easily be obtained 
where the grower has an abundance of three-year-old or older 
crowns. Age does not count in this operation as long as the 
crown is vigorous. Ordinary hotbeds can be made up in the 
same manner as that necessary for growing cucumbers, with 
sashed frames placed upon the top of the fermenting material. 
When the temperature does not exceed 100° F., a layer of 
rotted manure and soil should be added. The latter should be 
made firm. The plants are lifted with soil adhering and are 
then placed in the frame closely packed together, ic., one lot of 
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roots placed upon the next. When the frame has been filled 
with neatly packed crowns, these are covered with rich soil 
about 4 in. in depth. The frame should be kept closed for a few 
dajrs until the heat comes through. A little ventilation should 
then be given to allow the steam to escape. As the asparagus 
shoots appear, air should be admitted judiciously on all favour¬ 
able occasions. A sprinkling of tepid water should be applied 
daily according to the weather. Forcing can be easily accom¬ 
plished in hot-houses where a temperature of 70° F. can be 
maintained. Beds or boxes can be used. A humid atmosphere 
should be kept by occasionally watering the beds. Forcing must 
be carried out rapidly to ensure success, and for this reason a 
high temperature is essential and must be maintained. To 
allow a cooler temperature after forcing commences will cause 
the resultant shoots to be tough and unfit for the table. A 
series of batches will be necessary to maintain a continuous 
supply of shoots from the end of December until the spring, 
and it will be found that the earliest plantings will require the 
most attention. During spells of inclement weather it may be 
necessary to protect the frames by placing mats over the lights 
and linings of hay, straw or bracken round the outsides of the 
frames. Watering must be increased as the cropping develops, 
and occasional use of manure water will strengthen the “grass.” 

Forcing (Commercial Method ).—In the Exeter district 
the forcing of asparagus is still carried out. Crowns three 
years old are used for this purpose, and these are transferred 
to cucumber houses having bottom heat. Half an acre of roots 
will occupy approximately 1,000 sq. ft. in the house. The 
roots are ploughed out with a digger plough, and six men 
with forks are required to keep one team of horses moving. In 
such a manner one acre of crowns can be ploughed out in from 
three to four days. The hou^s are filled at frequent, regular 
intervals to ensure a succession of crowns. These are laid 
upon their sides and covered with a few inches of soil. A humid 
atmosphere is maintained, with the temperature ranging 
about 70° F. Forcing occupies anything from 14 to 20 days, 
according to the time of year. The packiDg, grading and market¬ 
ing operations are ideitioal with the methods already advocated 
except that tiie bundles will be smaller. Prime “ grass ” is 
sent to Is)nd<m in round bundles of 40, four bundles to the box. 

Seed Saving and Imgeoved CSeope.— American experience 
eiggests tiiat only about one crown in every 10 crowns in the 
seed-bed is really satisfactory. I3ie small crowns, and the large 
crowns with gunntities of small buds, should be discarded, 

3u 
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because they develop much low-priced “ spraoe.” Large crowns 
with big buds should be selected, for these develop asparagus 
of size and vigour. When saving seed, selected buds which 
oommence branching high up the stem should remain uncut 
and be allowed to run to seed, but clearly some male plants 
must exist in the bed or fertilization will not occur. 

Asparagus Beetto {Crioceria aaparagi ).—^This beetle at 
times does harm to asparagus (especially in beds which have 
been established from one to three years) by eating and dis¬ 
figuring the heads as they are formed. The stems and foliage 
are attached both by the beetle and its larvae. Masses of 
sticky eggs are also laid on the heads, which have the effect of 
spoilt their appearance for market. 

The adult beetle is a conspicuous insect and cannot be mis¬ 
taken. It has a black head, the thorax or second portion of the 
body being red, the wing-cases being black with three pale 
yellowish blotches down each side. The female lays dusky 
greenish-brown eggs, which develop into dirty greenish-grey 
larvae which are somewhat sticky. The pupal condition is 
undergone in the soil. The winter is, however, spent in the adult 
stage, the beetles hibernating amongst any rubbish, etc., that 
affords shelter. Any good insecticide, either in liquid or powder 
form, should be efficient against this pest. In the United 
States of America lead arsenate has been found satisfactory, 
but it is important to remember that poisonous insecticides 
must not be used on beds which are being cut. Those growers 
cultivating asparagus on a large scale could leave small 
portions of the bed uncut to act as a trap crop upon which 
the insects might be conveniently dealt with by spraying. 

Fangns Diseases ot Aqiacagas. —^Two fungus diseases have 
been recorded on asparag^ in this country, namely, “ rust ’* 
and ‘ coppery web.” ” Rust,” caused by Puocinia tupa/ragi 
DC., has appeared in one or two isolated oases, but fortunately 
has never made headway here. In the United States of 
however, this disease is oft^ a very serious trouble haa 
proved very difficult to control. 

It is characterized by the presence on the stems and needles 
of small reddish pustules, which become much darker as autump 
approaches. A dusty cloud of spores arises when affected 
asparagus plants are lightly shaken, and these serve to dis¬ 
seminate the disease. What is sometimes na-llod “ rust ” in 
England has nothing to do with the above disease. It appears 
as a reddidi, nune <» less streaky discoloration of tke 

lawterground part <rf the‘‘grass ” at cutting tiwe. Ittss«?n>?^ 
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times more pronounced on the three-cornered scale-like leaves, 
and even those on the upper, green part above ground may 
sometimes show it. At most this so-called rust ” appears to 
be rather a mere blemish than a real disease, and little or 
nothing is yet known as to its cause. When kept in a very 
moist atmosphere a white mould—a species of Fusarium— 
often develops copiously on the reddened areas. 

‘‘ Coppery web ” is the name that has been given to the 
disease caused by the violet root-rot fungus, Bhizoctonia 
Crocorum DC. The underground parts of the plant are the 
seat of the attack. As a result the overground portions droop 
and die, and finally the whole plant is killed off. The, crowns in 
the soil become more or less covered with a purplish-brown or 
violet-coloured spawn or mycelium. Prom this spawn suckers 
are sent into the host, which eventually cause its complete 
exhaustion and death. The fungus attacks not only asparagus, 
but also saffron-crocus, lucerne, mangold, beet, carrots, potatoes 
and seakale. Its mode of fructification is still unknown, but 
compacted masses of the spawn, known as sclerotia, are formed 
and remain in the soil, thus enabling it to survive unfavourable 
conditions. Since the parasite is a soil fungus, when once an 
asparagus bed has become gripped by it, cure is almost im¬ 
practicable. A new bed should be formed on clean land, and 
great care should be taken to see that the crowns or roots 
planted are quite healthy. The plants in the affected bed 
should be dug up and burned. Bleaching powder at the rate of 
2 oz. per square yard may be incorporated with the con¬ 
taminated soil in the old bed during the summer, and nothing 
should be planted in it until the effect of this chemical has 
worked off. The beds should not be planted with asparagus 
again for a year or two at least, nor should crops of any of the 
other plants mentioned above be grown in it. 

In addition to the two fungi mentioned a third one, Zopfia 
rhizophila^ has quite recently been discovered on the roots of 
asparagus in England. In Italy it is considered that this fungus 
is a parasite, and is the cause of a root-canker ; but in France, 
where it also occurs, the fungus is regarded as a mere 
saprophsrte living on old roots already dead. In England, up 
to the present, the fungus has been found only on old roots, 
on the surfaces of which it produces its small black spherical 
fruotifi.cationB, each about the size of a pin’s head. A fourth 
fungus, LepMhifrium aapamgi, has been found causing damage 
to the underground parte of asparatus plants in Italy, but this 
parasite is not known in this country. 
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THE GRADING OF POULTRY* 

Why Ondmy is Keoessaiy. —“ The greatest problem before 
the British table poultry industry is that of devising a work¬ 
able system for the grading of its products.” This is an extract 
from the Reportf recently issued by the ItGnisixy of Agriculture 
after a careful inquiry into the methods of marketing taUe 
poultry in this country. The necessity for such a system is 
particularly felt and becomes increasingly urgent in the case 
of produce consigned from the surplus-producing ueas to the 
wholesale markets, wh^e it has to be sold in competitoon with 
carefully graded supplies from abroad. Imported poultry 
can be sold on a sample box; practically every parcel of 
English fowls, on the other hand, must be impacked in the 
market, examined and sorted into level lots before sale. 
Sometimes a rough attempt at grading home produce is made 
before dispatch from the point of production, but the great 
majority of home-produced birds reach the market in ungraded 
lots. Ihe buyer for a large firm of retail distributors recently 
complained that in order to select the birds required for his 
climits' trade he had to look over a consignment of 600 English 
fowls and then only 55 were found to be statable. As <me* 
salesman put it, more business can be done in five minutes with 
imported poultry than is possible in one hour with home 
prince. 

The Advantages olt Oiading.— In a carefully graded con¬ 
signment all birds are alike. It follows that in touisactions 
on the basis of grade, buyers* risks are considerably reduced ; 
inspection Iwfore purchase is frequently unnecessary and sale 
dirwt from producing areas is facilitated. This cheapens 
distribution. Grading makes possible long-period oontmts 
between producers and distributors, minimizes disputes, and, 
what is of increasing importance at the {Hresent time, affords 
a basis for effeoMve advertisement. It promotes confidence and 
improves the value of the product. A standardized grading 
system widens the available market and makes possible accurate 
and comparable price quotations. This last is a ptesshtgneed. 
The present lack of uniform tennindlogy and of well-defihed 
quality distanotions that are understood and accepted generaify 
not only detracts from the value of recorded {oioes, but leads 

* The ttinistiy*s Marketing Leaflet No, % coj^ (d ^ehit^ xuay be 
obtained free and post free on araplieation. 

fSeport on the Marketing of PoaMrg in Sngkmd and W0U, 
lliniBtiy of AgrieultiBe and Ftafaeries, Sjeonomio gadaa.bTo., ;li« 
Obtaiaable bam. His Majesty’s Stationery OtBoe, Adsatml BEo^i 
Kingsway,l4ond(m, W.C.2. Frioe dd. net; post bee; tiS. ' ‘ 
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too frequently to a state of affairs on the wholesale poultry 
markets of t^ country that is little short of chaotic. 

13ie Syiton Suggested. —^In the Export on the Marketing 
of PotUiry in England and Wales, to which reference has been 
made, the following system of classification and weight and 
quality grading for both live and dressed poultry is suggested;— 




Weight 




Sub-class 

Grades 



Snb-olass 

Specifi- 

(Dressed 

Quality 

Quality Grade 


cation 

PouUry 

only) 

Grades 

SpeoiOcation 



Chic 

^en 




Per doz. 



Petits 

_ 

0 - 7i lb. 



Poussins 


74- 9 

9 -101 .. 

“ A 1 ” 

Milk or specially fed, witli 



104-12 


white skin, straight breast¬ 
bone and free from all 

Aspai'agus 

—— 

12-15 „ 
15-18 „ 
18-21 „ 

> “A” 

blemishes. 

Milk or specially fed. 



21 24 

“B” 

Ordinary, t.e., other mar¬ 
ketable birds, including 

Spring or 

— 

24-50 „ 


inferior specimens of 

Blackberry 


30-36 „ 


previous grades. 

(according 
to season) 


36-42 „ 



“ A 1 ” 

Well-fatted, with white legs 

(Sur¬ 

reys) 

and white skin of fine 
texture, straight breast¬ 



42-48 „ 

bone, full-breasted and 



48-54 „ 


free from all blemishes. 

Country 

— 

54-60 „ 

60-66 „ 

** A ” i 

Well-fatted or conditioned. 



66 72 „ 

“B ” 

Ordinary, i.e., other mar¬ 





ketable birds, including 
inferior specimens of 





previous grades. 



Each 



Capons 

— 

Under 7 lb. 

— 

Superfat and extra fine 



Over 7 lb. 


quality. 



Fowl 

Is 




Per doa. 

f “ A 1 ’* 

Well-fatted, with wMte legs 



1 

and white skin of fine tex¬ 


Young 

Under 48 lb. 


ture, straight breastbone 
and free from all blemishes. 


hens or 

48-60 lb. ' 

1 

Boasters 

laying 
pullets, , 

60-72 „ 1 

72-84 „ ^ 

' “A” 

Well-fatted or conditioned. 


and B^ni- 

84-86 „ 

“B” 

Ordinary, i,e,, other mar¬ 
ketable birds, including 


mature 

Over 96 lb. 



cockerels 



inferior specimens of 
previous grades. 
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Sub-claB8 

Sub-class 

Specifi¬ 

cation 

Weight 

Grades 

{Dressed 

PoyUry 

only) 

Quality 

Grades 

Quality Grade 
Specification 



Fowls- 

'Cont. 





/‘A 1” 

Well-fatted hens, free from 



Emeh 

( 

all blemishes, with white 

Boilers 

Hens and 

Under 5 lb. 

I 

skin and legs. 


cooks 

Over 6 lb. 

i “A” 

Well-fatted or conditioned 




1 

hens. 




\ it JJ M 

Other hens and cocks. 



Ducks 




Per i-doc. 



Ducklings 

Down 

Under 18 lb. 




feathered 

18-21 lb. 




only 

21-24 „ 





24-27 

“ A 1 ” 

Well-fatted, with white skin; 



27-30 

(Ayles- 

free from all blemishes. 



Over 80 lb. 

bury) 


Young 

First 

Under 24 lb 

“A’» 

Well-fatted or conditioned. 

ducks 

adult 

24-27 lb. 




plumage 

27-30 „ 

ii 3 ♦» 

Ordinary, t.e., other mar- 



30-33 M 


ketable birds, including 



33-36 „ 


inferior specimens of 



Over 36 lb. 


previous grades. 

Ducks 


Under 6 lb. 





Over 6 lb. 





Geese 




Per i«doi. 



Goslings 

Down 

Under 30 lb. 



or ** green 

feathered 

30-36 lb. 



geese *’ 

only 

36-42 „ 

“ A 1 ” 

Well-fatted, with white skin; 



Over 42 lb. 


free from all blemishes. 




**A” 

Well-fatted or conditioned. 



Eaeli 

> “ B ” 

Ordinary, t.e., other mar¬ 

Young 

First 

Under 10 lb. 


ketable birds, including 

geese 

adult 

Over 10 lb. 


inferior specimens of 


plumage 



previous grades. 

Old geese 

— 

— 





Turkeys 




Each 



Young 

— 

Under 9 lb. 

f " A 1 

Well-fatted, with whiteskin; 

«henB 


9-11 lb. 

(Nor- 

free from all blemishes. 



Over 11 lb. 

folks) 





“A” 

Well-fatted or conditioned. 

Young 

_ 

Under 16 lb. 

1 “B” 

Ordinaiy, ijs,t other mar¬ 

cooks 


16-18 lb. 


ketable birds, indudhig 



Over 18 lb. 


inferior spaeiinens of 





previous gr^es. 




( A 1 ” 

Fat hens. 

Old turkeys 

— 

— 

“A”, 

Other hens. 





BBIHiHli 
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HhtfihMMitfawi-—^To be effective from a trade standpoint, a 
fairly wide system of dassifioation and of weight and quality 
grades is desirable in order to provide for the various ages at 
which birds are marketed, their varying condition and the 
seasonal variations in production. The s 3 rstem proposed 
above covers the field in as simple a manner as possible. 

(o) Classes and 8vb-Classes. —The classes require little 
explanation. The following notes explain the sub-classes:— 

PeHte Pouemie and Asparagus Chicken, —^As used at present* the 
term “ petit poiissin ” covers too wide a range and requires the prefix 
“ large ” to describe chicken that have passed the petit poussin 
stage* but have not yet reached the weight of spring chicken ; in the 
same way* the term “ spring chicken is too elastic and is often 
used to describe large petits poussins. There is thus an intermediate 
class of young chicken; bii^s of this class not only appear on the 
markets in the spring when larger chicken are scarce* but are being 
produced to an increasing extent in the late spring and summer* when 
the demand for them tends to fall off. The term “ asparagus chicken 
is proposed for this intermediate class and will serve to stimulate 
demand; it is already used in some parts of the country. 

Spring and Blackberry Chicken, —^The “ spring ” chicken is seasonal, 
but many yoimg birds of this type are produced later in the year. 
It is suggested that the term “ spring ** diould only be applied to the 
birds that are marketed in fresh condition and more or less in the 
spring season when young birds grow rapidly and their fiesh is delicate. 
For chicken of the “ spring ** type that are hatched in the sxunmer 
and early autumn the term ** blackberry*** which is used in some 
country districts* is suggested. The demand for this class of chicken 
at the time they are marketed is poor; but, as a class* the birds are 
suitable for cold storage to meet the early spring demand for small 
birds before “ spring *’ chicken are available. 

CourUry Chicken. —^The term “country,** it is suggested* should 
be used for all large chicken. It is so used now to a large extent* 
but many imnecessary designations are also in use for this class ; 
some of these* such as “ Devon ’* and “ Boston**’ are of merely local 
significance and indicate origin or method of dressing. Even the 
term “ Surrey*** which has long been recognized on the London market 
as indicating a specially fattened yoimg bird* is misused in other parts 
of the coimtry. 

Capons, —^The term “ capon ” should be reserved for desexed 
cockerels of extra-fine quality and not applied indiscriminately to large 
countiy chicken as at present. 

Roasters and BoUers. —A fair proportion of young fowls are marketed 
which are too advanced for sale as chicken* but are not yet fully 
mature. The tenn ** roaster *’ is suggested to distinguii^ them from 
older and inferior fowls for which the term “ boiler *’ is more 
appropriate. 

Ducks and Oeese ,—“Ducklings*” and “goslings or green geese” 
are customary terms in the trade* but require definition. The descriptions 

ducks” and “geese” are also loosely applied. These descriptions 
are defined on the basis of plumage development. 

Turkeys. —^The proposed subdivision of “ turkeys ** into “ young ” 
and “ old ** is obviously desirable; the proposed distinction between 
cocks and hens in young birds is needed to allow for the superior 
value of the hens. 



i048 Thb Grading of jPouLTEY. [jPeb., 

{b) Weights and Weight Orades ,—^The general standard of 
production must necessarily determine not only the range of 
weights to be attached to each class and/or sub^class of poultry, 
but the practicability of subdividing the range into weight 
grades. The main supply of petits poussins ranges from 10 oz. 
to 14 oz. per bird on the average ; asparagus chicken fall within 
a range of 1 to 2 lb. Four weight grades are practicable for 
each class, the range per weight grade being lb. per dozen 
birds for petits poussins and 3 lb. per dozen for asparagus 
chicken. Spring or blackberry chicken usually weigh from 

to 3 lb. and are covered by a range of from 2 to 3J lb., which 
provides for lighter and heavier specimens. Here three weight 
grades are suggested, but with a range per weight grade of 6 lb. 
per dozen birds. Country chicken, capons, roasters, and 
boilers can be of any weight, but the normal weight range of 
from 3J to 6 lb. per bird for country chicken and from 4 to 
8 lb. per bird for roasters would be covered by the provision 
of five and six weight grades respectively of a range of 6 lb. 
and 12 lb. per dozen birds. Capons and boilers do not lend 
themselves to close grading and two weight gi*ades only are 
suggested, with a dividing line at 7 lb. and 5 lb. respectively. 

Ducklings usually weigh from 3 to 5 lb. : four grades are sug-' 
gested with additional grades to cover lighter and heavier birds, 
a range of 3 lb. per half-dozen birds being desirable for each 
grade ; young ducks, as a rule, weigh from 4 to 6 lb. per bird, 
although ducks of the prolific laying breeds often weigh less; 
it is, therefore, necessary to provide an additional grade for 
these and also for birds from 6 lb. upwards, making six grades 
with a range for each grade of 3 lb. per half-dozen. Ducks 
are sufficiently provided for by two grades, with a dividing 
line at 5 lb. Goslings range, on the average, from 5 to 7 lb, in 
weight and can be covered by four weight grades which allow 
for smaller and larger birds; a range of 6 lb. per half-dozen 
birds of each grade is suggested. Young geese fall into two 
grades, with a dividing line of 10 lb., which may be taken as 
the average weight. No weight grades are considered necessary 
for old geese. Turkeys can be sub-classified as young hens^ 
which fall mostly into a grade from 9 to 11 lb., and young 
cocks of from 16 to 18 lb.; these two grades, with an 
additional grade for birds over and under these weights, 
provide three grades for each sub-class. The grade division of 
old turkeys into fat hens, other hens and stags is sufficient. 

(c) Qtudtty Grades. —Chicken and fowls fall convenientfy 
into three natural and, in practice, easily determined quality 
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grades: “ A 1/’ white-skinned, specially fattened birds of the 
‘‘ Surrey t 3 rpe, which stand in a category by themselves and 
meet the best class trade; A/’ well-conditioned birds of 

good quality that have undergone short-period conditioning or 
fattening at the hands of producers or country wholesalers 
and may have either white or coloured skin ; and “ B,” other 
marketable birds that are inferior to grade “ A/’ but include 
inferior or blemished birds from higher grades. Young 
ducks and geese fall into similar quality grades ; the white¬ 
skinned and well-fatted birds are finer in quality than the 
birds with darker flesh. With turkeys the difference is more a 
matter of condition, but the natural whiteness of the flesh 
is accentuated by special feeding. It will be noticed that white¬ 
skinned poultry take the highest place in the quality grades. 
This is because there is a trade preference for such birds, which 
is reflected in prices. Replies to a questionnaire addressed to 
the principal hotels in the country reveal a unanimous 
preference for white-skinned birds. 

Who should do the Grading P—Large-scale producers who 
specialize in the production of either eggs or table poultry 
are in a position to grade their own supplies. On the other 
hand, farmers and other small-scale producers who market a 
few live or dressed birds weekly cannot effectively grade 
their small consignments. Concentration of these small lots at 
convenient points, preferably in the producing areas, is 
essential before they can be properly graded. Country whole¬ 
salers of the dealer type, who buy birds from farms and at 
markets, and the few producers’ co-operative societies that 
handle this class of trade, are in a position to grade their 
output and, in the interests of the industry, should make a 
point of doing so. They are also in a position to carry out the 
systematic conditioning of birds for varying periods before 
slaughter, a process that can be most economically carried out 
with large numbers: as this gains recognition, supplies will 
tend more and more to pass through their hands and so 
facilitate the introduction of a standard grading system. 
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FEBRUARY ON THE FARM 

J. R. Bond, M.Sc., N.D.A. (Hons.), 

Agricultural Organizer for Derbyshire. 

In a wet February, little sowing can be done except on light, 
free-draining soils, but, as a rule, farmers do not worry on that 
account, for, generally, after a wet period in this month, more 
favourable sowing conditions may be expected in March. On 
the excellent farpaing principle of taking the first chance, 
however, land that may come into drilling condition in 
February should be drilled. In a trial, conducted in Derbyshire 
last year, with Marvellous oats, the difference in yield between 
February and March sowings was 3 cwt. per acre in favour of 
the former. 

No doubt the higher price ruling for wheat than for oats will 
create the desire to substitute the latter with spring wheat in 
districts where spring sowings of wheat may be expected to 
yield satisfactorily. Previous notes in this Journal have 
emphasized the importance of suitable varieties—such as Red 
Marvel—^for this purpose, especially where it is impossible to 
sow earlier than the middle of February. 

Another operation which may well be carried out, when 
February is not a wet month, is manuring and cross ploughing 
for roots. Heavy land is considerably improved by .a timely 
re-ploughing, and the application of yard manure at this stage, 
instead of in the drills at seeding time, is generally sound 
practice and good management. 

The advice, given last year, to sow beds of marrow stem 
kale and kohl rabi in February, for transplanting in April and 
May, will bear repetition, especially as a reminder to farmers 
who wish to have kale ready for July or August feeding— 
in the event of a dry summer. 

Varieties ot Spring Oats. —^The best-known variety of spring 
oats is Abundance, and many farmers believe it is still the 
heaviest yielder on average good land. That it is one of the 
best varieties may be freely admitted, but the results of recent 
trials indicate that there are now other varieties of superior 
merit. The comparative yields at three provincial stations 
and at an additional centre in Yorkshire in 1926 were ^as 
follows :— 
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Sutton Garforth Great 

Norfolk Bonington New Seed Seed once Smeaton 


Abundance .. 

100 

100 

100 

grown 

100 

100 

Golden Rain .. 

108 

. . 

113 

105 

112 

Victory 

102 

85 

123 

118 

120 

King .. 

.. 


116 

115 

118 

Crown 


.. 

94 

98 

107 


In the Devonshire experiments, of which there were three in 
1926, the yields of Abundance were excelled to an even greater 
extent by Golden Rain and Victory. The results of the trials 
in that county, however, contrast strongly with those of the 
Yorkshire trials in the behaviour of Crown, which proved about 
the heaviest yielder in Devonshire. The averages for the three 
experiments were : Abundance 100, Crown 131, Golden Rain 
129, Victory 122, Black Tartarian 107. The last mentioned 
variety is believed to be of special value for poor upland 
districts ; but it is difi&cult to find the results of any experiment, 
whether on good or on poor soil, where Black Tartarian has not 
been excelled in yield by other sorts. 

Varieties of Barley. —The difference in value between one 
grade of barley and another is greater than that between 
various grades of wheat or oats. Good samples of wheat or 
oats are, of course, more easily sold than inferior samples, but 
there is no special demand for the superior qualities comparable 
with that which exists in the case of barley. The best malting 
samples of barley, however, may be worth double the price of 
ordinary feeding grain, hence the grower’s interest in the 
respective malting qualities of different varieties. 

Certain sorts, such as the four-rowed, the six-rowed and 
Spratt, may be described as producing grain that ordinarily 
cannot be sold for malting, but, unfortunately, it is not possible 
to be very simple and specific in the description of the malting 
qualities of the ordinary spring varieties ; the influence of 
soil and season must be considered in relation to the habits of 
the variety. For example. Archer, a late-ripening variety, may 
produce good, well-filled grain under conditions that favour 
early and complete ripening, viz,, rather dry poor soils; to 
some extent this also applies to Spratt-Archer, which is not an 
early sort. On the other hand Svalof Gold, a very early- 
ripening kind, may fail to SH properly when grown under dry, 
poor conditions; and the same applies in some measure to 
Plumage-Archer, which is a fairly early sort. Whether the 
variety is strong or weak in the straw, may be a deciding 
factor in another set of conditions ; but this property is not 
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such a constant variety oharaoteristio as is sometimes assumed 
As a rule Plumage-Archer and Spratt-Archer stand well. 

The yielding properties of diSer^t sorts me also dependent 
on conations, some of which may be inferred from the above 
remarks. The following results from fom: experiments carried 
out in 1925 may, however, be of interest in this connexion. 
The yields are compared with Plumage-Archer :— 



Norfolk 

Sutton 

Bonington 

Gkurforth 

Malton 

Plumage-Aroher .. 

.. 100 

100 

100 

100 

Spratt-Archer 

.. 115 

123 

100 

101 

Beaven’s Archer .. 

105 

— 

— 

— 

Sunrise 

99 


- , 

— 

Archer Goldthorpe 

94 

.— 

— 


Burton Malting .. 

— 

107 

— 

— 

Gold 

— 

— 

117 

87 


Fig ^eping. —The supply of store pigs is usually at its 
lowest point m January and February, after which, with the 
arrival of litters in these months, especially February, the 
numbers offered gradually increase, the maximum being 
reached about May. During the past year there has been keen 
demand for stores, and high prices have ruled, feedm:s having 
realized that the relative prices of meat and feeding stuffs 
have been such as to allow a margin of profit. 

Although the numbers of pigs shown in the official statistics 
do not indicate it, there is undoubtedly a growing interest in 
pig production in this country, and as is shown in one of the 
Sfinistry’s publications'* there is considerable room for expan- 
sicm in the direction of producing pigs of the right kind and size 
for the British bacon factories. Headers interested in that 
pursuit may be referred to the above-mentioned booklet and 
to the paper read by Lord Bledisloe at the December meeting 
of the Farmers’ Club. 

In some parts of the country, particularly the industrial 
districts of the midland and northern counties, there is a limited 
market for pigs of much heavier weights than those of 140 to 
180 lb. carcass, suitable for the Wiltshire-side trade. Midhmd 
curers hitherto preferred pigs of about 200 lb. dead weight, from 
^hich they out off the hams, sold the back as pork and cured the 
sides for bacon, but it is interesting to note that they now pay 
top prices pigs of the weights required by the Wiltshire- 
side trade. Di some oases pigs, gelding as much as 280 lb. 
of carcass, are saleable, but the very heavy hams (S6 lb.) out 
firom such pigs ate not in demand, and the buyer has to allow for 

* The Marketing cj Pige, Eoonomio Series No. 12, H.M. Starionety 
(MBoe, Kingsway, W.C. 2, Irioe 6d. Post free 9d. 
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this in his purchase price. The question that naturally arises 
here is whether it is more profitable, where large pigs can be 
sold, to feed to such heavy weights instead of having a more 
rapid turnover of numbers sold at smaller sizes. 

In agricultural literature, it is generally assumed that there 
is a simple and clear case against the large pig, on the ground 
that he is a less efficient food-transformer than the small pig. 
Innumerable experiments have demonstrated that the amount 
of food required to produce 1 lb. of livt weight gain increases 
with the size of the pig. Nevertheless, there are many 
experienced feeders who believe that the fattening pig pays 
best during the later stages. It was a recent lengthy dis¬ 
cussion of the subject with a butcher, who also feeds about 
3,000 pigs a year and who adheres to the said belief, that 
caused the writer to endeavour to throw light on the matter. 
The results of this endeavour (which are contrary to what was 
expected) are set forth in the following tables. The nutrition 
data in Table I are based on Hansson’s results ; and the 
estimates of dressed carcass in Table II are based on the 
figures quoted on page 78 of Marketing of Pigs. It is important 
to note that the higher percentage yield of carcass in the heavier 
pig is sufficient to outweigh the disadvantage of his greater 
food consumption per pound of live weight increase. 


Table I.— Cost of Food 


lave weight 

Food per lb. Food con- 


Cost of food at 

of pig. 

live weight sumed 


£9 6s. 8d. per ton 

lb. 

gain 

in 

period 


Period 

Total 






s. 

d. 

£ 8. d. 

35—75 

3-64 


145 


12 

1 

12 1 

75—116 

4-00 


160 


13 

4 

1 5 5 

116—155 

4-33 


173 


14 

6 

1 19 10 

166~->196 

4-60 


184 


15 

4 

2 15 2 

196—235 

4-80 


192 


16 

0 

3 11 2 

235—276 

4*98 


199 


16 

7 

4 7 9 

276—316 

515 


206 


17 

2 

5 4 11 


Table 

II.— Value of Cabcass 



Live weight 

Estimated 

Food per Value at 


“ Profit ’* 

of pig 

dressed 

lb. of 

lOd. per 


or Loss — 

lb. 

carcass 

oarca43s 

lb. 






lb. 




On T)eriod 

Total 




£ 8 . 

d. 


8. d. 

£ 0. d. 

75 

46 

60 

1 18 

4 



— 13 9 

115 

73 

6-9 

3 1 

1 



4 4 

156 

105 

5-5 

4 7 

6 



7 8 

195 

189 

5-2 

6 15 

10 


13 0 

1 0 8 

235 

175 

5*3 

7 5 

10 


14 0 

1 14 8 

276 

214 

6*0 

8 18 

4 


15 11 

2 10 7 

315 

255 

5*1 

10 12 

6 


17 0 

3 7 7 
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The lesson to be drawn from the above table is that, with 
store pigs at £2 per head, meals at Id. per pound and flesh at 
lOd. per lb., there is no “ profit ” at all until the pig reaches 
about 90 lb. carcass weight. With pork at Is. Id. per lb., 
however, there is a margin of about £1. It was also shown that 
the most profitable feeding period is the later stages, provided 
always that the price per pound of flesh is the same. With meals 
at a price higher than Id. per pound, the loss in the early 
stages would be increased, unless compensated by a lower cost 
of the store pig. 

4 : ♦ « « ♦ ♦ 

NOTES ON MANURES FOR FEBRUARY 

H. V. Gabneb, M.A., 

BoUiamated Experimental Station. 

Spring Requirements.—^At this season of the year it is 
advisable to make an estimate of the fertilizer requirements 
for the coming months, so that the necessary manures may be 
on the farm in time for the period of spring activity. The 
scheme will be somewhat as follows, although it must be 
modified in detail to suit special conditions :— 

(1) Winter Cereals. —^When there is reason to believe that 
only nitrogen is necessary and that the nature of the soil and 
climate is not likely to lead to lodging, the winter com will 
require about 1 cwt. of sulphate of ammonia per acre. 

(2) Crass Land. —^Where a very early bite is required, or it 
is important to produce bulk in the hay crop, the grass may 
receive the same quantity of quick-acting nitrogen as in the 
case of winter com. This treatment will not be necessary if 
dung or cyanamide has been given in the previous autumn. 

(3) Spring Com. —Other than that which follows roots or 
good ley, the spring com will probably require a light dressing 
of artificials; say, 2 cwt. of superphosphate, 1 cwt. of sulphate 
of ammonia, with the addition of ^ cwt. of muriate of potash 
on the lighter soils. 

(4) Bocis .—^Assuming that these crops will receive farmyard 
manure, we can reckon their minimum requirements as 
follows :— ^Potatoes : 4 cwt. superphosphate, 1) cwt. sulphate 
of ammonia, 1 cwt. sulphate of potash per acre. Makoolds 
AKD SuoAB Beet ; 4 cwt. superphosphate, 1 cwt. sulphate of 
ammonia, 1 cwt. muriate of potash, and 1 cwt. nitrate of 
soda per acre. Swedes : 4 cwt. superphosphate, and where 
large crops are normally grown 1 cwt. sulphate cS. ammonia 
and 1 cwt. muriate of potash in addition. 
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In the above outline the approximate requirements have been 
stated for the most part in terms of superphosphate, sulphate of 
ammonia and muriate of potash, but equivalent quantities of 
phosphate, nitrogen, and potash supplied in other forms will 
often be chosen for reasons arising out of local conditions. 

At present, when many farmers are short of working capital, 
there is naturally a tendency to reduce expenditure all round, 
and the outlay on fertilizers comes under careful review. A 
case may be made for reducing the dressings where the rate of 
application has been heavy and prices are falling. Under the 
more usual conditions of light or medium dressings, to cut down 
the consumption of fertilizers is a doubtful economy, for, 
although they must be used with knowledge and their effects 
are dependent on the weather, in the long run their use is 
profitable. 

Phosphate and Potash to Growing Crops— There is no 
doubt that phosphatic and potassic manures are best applied 
to autumn-sown crops before drilling, for by this method the 
fertilizing constituents are distributed where they are most 
needed, i.e., in the region searched by the roots of the young 
plants. There is, moreover, no risk of either of these classes 
of manures being washed out of the soil before the crop can 
utilize them. It occasionally happens, however, that for some 
reason it has not been possible to give the necessary phosphate 
and potash to winter-sown crops when preparing the seed 
bed, and the question then arises whether anything can be done 
to remedy matters in the spring. In dealing with cases of this 
kind, the guiding principles should be to give the dressing in 
water-soluble form, by using superphosphate and any potash 
salt, to apply the manures as early as possible, and to 
incorporate the dressing with the harrows as thoroughly as 
the condition of the com will allow. 

Top-dressing Cereals.— A few points in connexion with the 
use of top dressings for cereals may be mentioned. The manures 
should preferably be water-soluble, so that no incorporation 
witih the soil is required and very little moisture will bring them 
into action. Nitrates and salts of ammonia will therefore be 
given preference over cyanamide or organic nitrogenous 
manures. Although cases are on record in which top dressings 
applied as late as the middle of May have been highly success¬ 
ful, most experience is in favour of making the application as 
soon as conditions will permit the steady growth of cereals. 
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Dreesiiigs given in the form of sulphate of ammonia may be 
applied with safety earlier than nitrates, for, in ooM weather, 
when crops are standing still, the ammonium salts are well 
retained by the soil. If land is in need of general manrinng, 
nitrogenous fertilizers will not produce their full effect, and the 
bad reputation which nitrate of soda and sulphate of ammonia 
still possess among certain farmers is chiefly due to their use 
(HI land which had been stinted of phosphate and potash. For 
most circumstances about 1 owt. of sulphate of ammonia 
or nitrate of soda per acre will be sufficient. A mixture of equal 
weights of both forms has some advantages; the acid effect of 
the ammonium salt is to some extent counteracted by the soda 
left behind from the nitrate, and the mixture provides nitrogen 
in two stages of availability. Larger quantities must be used 
with caution, as the tendency of nitrogen is to increase the 
straw in relation to the grain, to delay ripening, and to favour 
lodging. In wet districts and on rich soils, where cereals make 
much straw and are liable to go down before harvest, it is 
usual to avoid nitrogenous dressings and to rely more on 
phosphatic treatment, which counteracts rankness and helps 
maturity. 


Compound FertUizen. —^"J^he question often arises, whether 
farmers are better advised to purchase ready-made compound 
manures or to obtain the simple fertilizers separately and mix 
them on the farm. In favour of the compound manures we 
may say that the mixing, being carried out by machinery, 
will be more thoroughly done than would be possible on the 
farm ; and that the condition of the mixtures will be gCMxl in 
view of the manufacturers’ ability to avoid the difficulties 
which sometimes arise when fertilizers are brought together. 
The separate ingredients can also be purchased by the trade 
in wholesale quantities and, therefore, at more favourable 
rates than by the small buyer. Moreover, the fact that ready- 
mixed fertilizers mean a saving of time and labour on the farm 
at a busy season is a real consideration. 

On the other hand, it is maintained that, provided tiie fanner 
has a good knowledge of the use of fertilieezs, he will be in a 
better position to judge of the special needs of faia flelds and 
crops than an outside firm ; he can then either have iUs own 
mixtures made up by the manuffioturer, or, if he follows a few 
rules as to the mixmg of manures, he may make his own oam- 
pimnds frmn the cheapest and most miitabto oonstihumts. 
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thereby saving the charges made by the trade for mixing and 
bagging. Further, information may be required about a ready¬ 
made mixture which is not necessaiily supplied on the invoice; 
for example, such questions as whether nitrogen is present as 
readily available compounds or as less available organic 
substances, or whether the potash is supplied as low-grade or 
as high-grade salts. No doubt, the tendency will be to give 
more information as to the constituents of compound manures 
than is done at present. 


PRICES OF ARTIFICIAL MANURES 


Nora.—Unless oUierwlse stated, prices are for not less than 2-ton lots f.o.r. in towns named, 
and are net cash for prompt delivery. 


Desoriptioii 

Average price per ton during week 
ending January 12 

Bristol 

Hull 

L'pool 

London 

Cost per 
unit at 
London 


£ s. 

£ s. 

B 

£ B. 

s. d. 

Nitrate of soda (N. 16}%) 
Sulphate of ammonia— 

Neutral (N. 20*6%) .. 

•• 

13 5 

13 0 

13 5 

17 1 

12 0* 

12 0* 

12 0* 

12 0* 

11 8 

Calcium oyanamide (N. 19%) .. 

9 12* 

9 12» 

9 12* 

9 12* 


Kainit (Pot. 14%) 

3 2 

2 17 

2 17 

2 15 

3 11 

Potash salts (Pot. 30%) .. 

4 17 

, , 

,, 

4 10 


„ (Pot. 200/^) .. 

3 12 

3 2 

3 0 

3 2 

3 1 

Muriate of potash (Pot. 60-63}%) 

9 10 

8 2 

8 13 

9 7 

3 6 

Sulphate „ (Pot. 48-61}%) 

11 10 

10 6 

mumrm 

11 6 

4 5 

Basio Blag (T.P, 30%) .. 

.. 

3 2f 

8 3§ 

3 6§ 

2 2 

„ (T.P. 28%) .. 

.. 

2 11§ 

2 19{ 

.. 

.. 

„ (T.P. 26%) .. 

.. 

2 7§ 

2 18§ 

.. 

.. 

„ (T.P.240^) .. 

,, 

2 2§ 

2 11§ 

2 1 

Ground rook pboirohate (T.P.68%) 
Superphosphate (S.P. 36%) 

2 ion 

, , 

2 12li 

0 11 

3 11 

,, 


*3 10 

2 0 

„ (S.P. 33%) 

, , 

,, 

3 6 

,, 

.. 

„ (S.P. 30%) 

3 6 

2 15 

3 2 

3 3 

2 1 

Bone meal (N. Sf %, T.P. 46%).. 
Steamed bone flour (N. } %, 

8 16 

8 6 

8 10 

8 0 

• • 

» T.P. 80-66%) 

6 Of 

6 lot 


6 15 


Burnt lump lime .. 

2 0 

1 12a 

2 Ob 

2 Ic 

.. 

Ground lime 


2 la 

2 96 

1 16c 

.. 

Ground limestone .. 

■M 




,, 

Ground chalk . 

■ 

1 9 


1 5a 

1 _ 

• • 


AhbssYiatlonst Nitrogen; S.P.MSoluble Phosphate; T.P."»Total Phosphate; 

Pot.M Potash. 


* Mlveted In 4-toii lots at purchaser's nearest railway station, 
t Delivered (within a Umfted area) at purchaser's neaiest railway station. 

I Hull i^oes Inohida delivery to any station in Yorkshire, Liverpool to any station 
m Laneashtie. London prices are for 4-ton lots delivered in the home counties. 

. 5 Flncracs 80% standard screen of 10,000 holes to the sqnarelneh. Price at London 

is for 4-ton lots f.o.r. at Northern London Stations, and at Q.W.E. and S.R. London Stations 
the cost to porclissers Is 58s. per ton. For the finer grade (80% through standard screen of 
14,400 holes to the square bush) the price at London Is zs. 6d. per ton more than for the 

to Httll. 
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The chief objection to the use of ready-mixed fertilizers has 
been based on instances of excessive charges for the actual 
plant food supplied, which have come under notice from time 
to time. This risk can be avoided by dealing with reputable 
fim\s. A rough estimate can be made of the charge for com¬ 
pounding a mixture by valuing its nitrogen, soluble phosphate, 
insoluble phosphate, and potash as declared in the analysis 
at the rates per unit at which these elenients of plant food can 
be obtained at the farmer’s station as sulphate of ammonia, 
superphosphate, steamed bone flour and potash salts re¬ 
spectively—^bearing m mind, however, that insoluble phosphate 
may be supplied in pai*t as ground rock phosphate at about 
half the unit price of steamed bone flour. In dealing with 
manures, careful observation of their effects and study of their 
properties, helped out where necessary by the advice of the 
county agricultural staffs, can be regarded as the most satis¬ 
factory procedui'e. For those who, for some reason, caimot 
adopt this course, high-grade mixed fertilizers form an alterna¬ 
tive. They should be obtained from a trustworthy firm having 
good acquaintance with local conditions. 


NOTES ON FEEDING STUFFS FOR 
FEBRUARY 

E. T. Halnan, M.A., 

School of Agriculture, Cambridge. 

The Hygienic Principles of Feeding.—The necessity for the 
provision of pure, wholesome food, if the health of the nation 
is to be maintained, has long been recognized. Grovemments, 
realizing that the motto “ Caveat emptor ” was insufficient to 
protect the public in this direction, have from time to time 
promoted legislation to ensure that the producer and distributor 
should take all reasonable precautions in order that the food 
supplied should be a pure and clean product. In the case of 
farm animals, such feeding-stuff laws that exist only ensure that 
the fee<ling stuff shall be of a definite composition, and that 
it shall be true to description. The farm animal is therefore 
at the mercy of its owner, in so far as the wholesomeness and 
cleanliness of its food supply is concerned, and, being a dumb 
animal, the only effective protest it can make against an 
unwholesome food supply, is to. die. 
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Deaths from food poisoning in farm stock are more common 
than they should be, and, owing to the costliness of litigation 
and the effect on subsequent sales of any legal action of this 
character, the feeding-stuff manufacturer whose product is 
blamed for the death of the animal will often prefer to com¬ 
pensate the farmer rather than resist the claim. This is, 
perhaps, unfortunate, since it favours the perpetuation of the 
uncleanly conditions .of feeding that, in certain cases, are 
primarily responsible for the deaths in question. That such a 
possibility does exist is illustrated by a case of suspected 
food-poisoning of pigs that was recorded in a veterinary 
journal. On a certain farm several pigs suddenly died after 
consuming a ration consisting of boiled potatoes and mixed 
meals. Post-mortem examination revealed the fact that the 
stomachs of the animals were severely inflamed, and the 
appearances indicated the presence of an irritant poison. 
Chemical examination of the stomach contents and the foods 
fed gave negative results, and it was only through a casual 
conversation at a later period that the true cause of the deaths 
was ascertained. It had happened that the person responsible 
for the feeding of the pigs was in a hurry to get away to a 
social engagement, and, in order not to be late, mixed the 
potatoes with the meal before they were properly cool. The 
result was that the pigs consumed potatoes whose interiors 
were scalding hot, and these potatoes were responsible for 
the inflammation and deaths caused. 

In another case a manufacturer of a proprietary meal or 
cake was asked for compensation for illness to stock caused 
by feeding stuffs, but fortunately he insisted on a thorough 
investigation into the conditions of feeding before assuming 
liability. It was found that the farmer had bought a large 
quantity of wet brewers’ grains, which he was still feeding 
some months after purchase, although he had teken no pre¬ 
cautions to ensure that the grains should be kept in a sweet, 
wholesome condition. In this case the grains in question 
were semi-putrid and swarming with living organisms of a 
microscopic nature, and it was clear that the illness was 
caused through the farmer’s own neglect. 

These two cases clearly demonstrate that some farmers, 
at least, do not even yet recognize the necessity of taking every 
precaution to ensure that the foods when purchased are in a 
sound, wholesome condition, and of taking care to keep 
them in a sound, wholesome condition until and when they 
are fed to the animal. Most farmers who read this article 

3x2 
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DmoBipnoM 

Price 

s. d. 

perqr. 

lb. 

Price 

per 

ton 

** 

Manu- 
rial 
value 
per 
ton 
£ s. 

CcMrtof 
food 
value 
per 
ton 
£ i- 

t 

1 

Starch 

equiv 

per 

1001b 

Ptio. 

pw 
unit 
starch 
equiv. 
s. d. 

per lb. 
starch 
equiv. 
d. 

Pro- 

tein 

equiv. 

% 

Wheat Briiiah.. 

_ 

_ 

12 0 

0 14 

U 

6 

72 

3 

2 

1-70 

9*6 

Barley, British feeding 

— 

— 

8 15 

0 11 

8 

4 

71 

2 

4 

1*26 

6*2 

„ Oalifomian feed 

32 6 

400 

9 21 

0 11 

8 

11 

71 

2 

5 

1-29 

6*2 

„ Argentine 

33 9 


9 8 

0 11 

8 

17 

71 

2 

6 

1*34 

6*2 

„ Danubian 

32 0 


8 18* 

0 11 

8 

7 

71 

2 

4 

1-26 

6*2 

„ Persian 

30 6 


8 10 

0 11 

7 

19 

71 

2 

3 

1*20 

6*2 

„ Russian 

34 9 


9 15 

0 11 

9 

4 

71 

2 

7 

1*38 

0*2 

Oats, English, white .. 

— 

— 

9 7 

0 12 

8 

1& 

60 

2 

11 

1*66 

7*6 

„ „ black and grey 

— 

— 

8 17 

0 12 

8 

5 

60 

2 

9 

1*47 

T*6 

„ Scotch white 

— 

— 

10 0 

0 12' 

9 

8 

60 

3 

2 

1*70 

7*6 

„ Irish black 

— 

— 

8 16 

0 12 

8 

3 

60 

2 

9 

1*47 

.7-6 

„ Canadian feed 

24 9 

320 

8 13* 

0 12 

8 

1 

60 

2 

8 

1.43 

7*6 

„ Amerioan .. 

22 9 


8 011 

0 12 

7 

8 

60 

2 

6 

1*34 

7*6 

yp AjcV0Xitibi0 • • 

24 0 


8 8 

0 12 

7 

16 

60 

2 

7 

1*38 

7*6 

„ Chnian .. 

2fi 0 


8 15 

0 12 

8 

3 

60 

2 

9 

1*47 

7*6 

Maize, Argentine 

33 6 

480 

7 17 

0 11 

7 

6 

81 

1 

10 

0*98 

6*8 

Beans, English winter., 

— 

— 

10 6 

1 10 

8 

16 

66 

2 

8 

1*43 

20 

Peas, English blue 

— 

— 

17 0* 

1 6 

15 

14 

69 

4 

7 

2*46 

18 

„ Japanese 

— 

— 

28 6t 

1 6 

26 

10 

69 

7 

9 

4*15 

18 

Dari, Bombay. 

— 

— 

12 5 

0 14 

11 

11 

74 

3 

1 

1*65 

7*2 

Rye, homegrown 

— 

— 

9 6 

0 14 

8 

11 

72 

2 

5 

1*29 

9*1 

idUers* offals— 












Bran, British.. 

— 

— 

7 6 

1 5 

6 

0 

42 

2 

10 

1*52 

10 

„ broad .. 

— 

— 

8 6 

1 6 

7 

0 

42 

3 

4 

1*78 

10 

Middlings, fine, imported .. 

„ coarse, British .. 

Pollards, imported .. 

— 

— 

9 5 

1 0 

8 

5 

69 

2 

6 

1*29 

12 

j 

— 

7 7 

1 0 

6 

7 

58 

2 

2 

M6 

11 

_ 1 

— 

6 12 

1 5 

5 

7 

60 

1 

9 

0*94 

11 

Meal, barley 
„ maize 

— 

— 

10 7 

0 11 

9 

16 

71 

2 

9 

1*47 

6*2 

— 

— 

9 12 

0 11 

9 

1 

81 

2 

8 

1*20 

6*6 

„ „ genn 

— 

— 

9 0 

0 18 

8 

2 

85 

1 

11 

1*03 

10 

„ „ gluten feed 

— 

— 

8 15 

1 6 

7 

10 

76 

2 

0 

107 

19 

„ locust l^an 

— 

— 

i 9 5 

0 9 

8 

16 

i 71 

2 

5 

1*29 

36 

been . 

— 

— 

112 10 

1 10 

11 

0 

j 66 

3 

4 

1*78 

20 

fish . 

— 

— 

22 0 

3 18 

18 

2 

1 53 1 

6 

10 

3*66 

48 

Maize, oooked flaked .. 

—. : 

— 

10 5 

0 11 

9 14 

86 i 

2 

3 

1-20 

8*6 

Linseed— 







1 





„ o^e, English, 12% oil 

— 

S - 

12 12 

1 15 

10 17 

74 

2 

11 

1*66 

25 

»» n $$ 1®% »> 

— 

— 

12 6 

1 16 

10 

10 

74 

2 

10 

1*52 

25 

tt f* ft 8% ft 

— 

— 

11 17 

1 15 

10 

2 

74 

2 

9 

1*47 

25 

Soya bean „ 6% „ 

— 

— 

12 0* 

2 9 

9 

11 

69 

2 

9 

1*47 

36 

Cottonseed oake,English,6i%„ 

— 

— 

6 7 

1 12 

4 15 

42 

2 

3 

1*20 

17 

» Egyptian,5J% „ 

— 

— 

6 0 

1 12 

4 

8 

42 

2 

1 

M2 

17 

Decorticated cottonseed meal, 












7% oil 

— 

— 

8 16 

2 9 

6 

6 

74 

1 

8 

0*89 

36 

Coconut oake, 6% oil.. 

— 

— 

9 0 

1 9 

7 

11 

79 

1 

11 

103 


Ground-nut oake, 6% oil 

— 

— 

7 17 

1 13 

6 

4 

67 

2 

2 

M6 

27 

Decorticated ground-nut coke, 












7% oil 

— 

— 

11 16* 

2 11 

9 

4 

73 

2 

6 

1*84 

41 

Pelm kernel cake, 6% oil 

— 

— 

7 lot 

1 1 

6 

9 

75 

1 

9 

0*94 

17 

» >» t* meal, 6% oil 

— 

— 

9 10* 

1 1 

8 

9 

75 

2 

3 

2*20 

17 

„ „ meal, 2% oil .. 


— 

7 6* 

1 2 

6 

8 

71 

1 

9 

0*94 

17 

Feeding treacle.. 

— 

— 

6 0 

0 9 

6 

11 

61 

2 

2 

M6 

2*7 

Brewers' grains. Dried ale 

— 

— 

7 7 

1 2 

6 

5 

49 

2 

7 

1*38 

13 

„ „ „ porter ,. 

— 

— 

6 17 

1 2 

6 16 

49 

2 

9 

1*47 

IS 

„ „ Wet ale 

— 

— 

1 3 

0 8 

0 16 

15 

1 

0 

0*54 

4*8 

»t •* ,» porter 

— 

...... 

0 18 

0 8 

0 

10 

16 

0 

6 

0*86 

4*8 

Mah culms . 


— 

7 Ot 

1 12 

6 

8 

43 

2 

6 

1*84 

16 


Prices at London except where otherwise stated. 

* At Hull. t At Liverpool. y At Bristol. 

KoVB.—Tiie prices quoted above represeut the average prices at which actual wholesale transaotiops liave takeri 
tfaee to London, unless otherudse stated, and refer to the price ex miU or store. The i^oea wereoumiiitat ibeendpi 

V.-- XL _ XL .. . . --,_'x_ XL- --- 


toeiiiFat £10 per too, ita raaninjlal value is £1 Is. per ton. Tlie food value per ton isthmto ££ llla.pertoo. 
tUsnun 76 , the starch eonlvalent of palm kernel cake as given to the ti^, theoostp^uattofstarob 

Is fA^dT DM4« this attain by 22*4, the number of pounds <rf standi eqnlvulent In 1 --- -*-*-«* 

taiihtalentJil'20d. A alnukr ealoulatlon wlfl show <he relative cost per lb. of stared) aqi 
OB the umeloeal market From the x^ts of such oalonlaUoiis a ^yer can deta^dm 
the best value at the prices i^tod on Ids own market The maoBrial valdepertoi) 


Eiofl^ 


of the foHowlng unit { 


. lls. $d. PtO0| Se. 2d.; XfO. 8f. Odi. 
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will say, at this stage, ‘‘ Yes, but I always take care to feed 
my stock with the best food, and to feed it in a cleanly 
condition.” In order to ensure that such is the case, perhaps 
it would be well if all farmers would ask themselves the 
following questions :— 

(1) Do I ever purchase parcels of cake or meal at a reduced 
price owing to a minor fault, i.e., slight mouldiness or 
mustiness '( 

(2) Do I take care to get my hay in in good condition, 
and do I take care to see that the ricks are weathertight ? 


Fann Valaes. —^The prices in respect of the feeding stuffs 
used as bases of comparison for the purposes of this month’s 


calculations, are as follows :— 

Starch 

Protein 

Per ton 


equivalent equivalent 




Per cent. 

Per cent. 

£ 

s. 

Barley . 

71 

6*2 

9 

2 

Maize 

81 

6*8 

7 

17 

Decorticated ground nut cake .. 

73 

41*0 

11 

16 

„ cotton cake 

71 

34*0 

10 

0 


(Add 10s. per ton, in each case, for carriage ) 

The cost per unit starch equivalent works out at 2*20 
shillings, and per unit protein equivalent, 1*83 shillings. 

The table is issued as a guide to farmers respecting the 
feeding value of their crops in relation to current market 
prices. (The “ food values ” which it is recommended in the 
Report of the Committee on Rationing Dairy Cows should be 
applied by Agricultural Organizers and other advisers in connex¬ 
ion with advisory schemes on the rationing of dairy cows, are 
given in the November, 1926, issue of the Ministry’s Journal.) 

Farm Valubs. 


1 Cbops 

Starch 

equivalent 

Protein 

equivalent 

Food value 
per ton, on 
farm 




Per cent. 

Per cent. 

£ 8 . 

Wheat 



72 

9-6 

8 16 

Oats 



60 

7-6 

7 6 

Barley 



71 

6*2 

8 7 

Potatoes .. 



18 

0-6 

2 1 

Swedes 



7 

0-7 

0 17 

Mangolds .« 



7 

0*4 

1 0 16 

Beans 



66 

200 

1 9 2 

Gk)od meadow hay 



31 

4-6 

j 3 17 

Good oat straw ., 



17 j 

0*9 

1 19 

Good clover hay ., 



32 

7*0 

4 3 

Vetch and oat silage 



13 ' 

1-6 

1 11 

Barley straw 



19 i 

0*7 

2 3 

Wheat straw 



11 

0*1 

1 4 

Bean straw 



19 

1*7 

2 5 
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(3) In feeding stored roots, do I insist on all unsound roots 
being rejected, or do I pulp them with the others on 
the ground that they are not likely to hurt ? 

(4) Do I periodically inspect all feeding troughs, bins, etc., 
to make sure that they are thoroughly clean and that 
no food residues from previous feeds are left in to cake 
at awkward comers 1 

(5) Is my food store dry and damp-proof, and have 1 provided 
a cement mixing floor that can be easily cleaned ? 

(6) Do I stack my concentrated cakes in such a way that 
air can freely circulate and keep them in a dry condition, 
or is each lot just dumped down anyhow when it arrives 
on the farm ? 

(7) Do I see that the stockmen exercise cleanliness and 
care in the preparation, feeding, and mixing of rations, 
or do I just tell them what to do and assume they do it ? 

If the reader can answer all these questions satisfactorily, 
then he may assume that the article is not written for him; 
if not, then it is hoped that he will endeavour to alter his 
system so that in the future he will be able to do so. 


MISCELLANEOUS NOTES 

A SPECIAL Course in Milk Recording will be held at the 
University College, Reading, from February 22, 1927, to 
March 12, 1927. Each day’s instruction 
Short Course will embrace :— 

for (a) At least two hours’ theoretical 

Milk Recorders teaching. 

(6) Practical work in weighing, samp¬ 
ling, testing and the keeping of milk records. 

Applicants must be able to milk before admission to the 
Course. 

At the conclusion of the Course the authorities of the Univer¬ 
sity College, Reading, will notify in writing those students who 
have satisfied their instructors as to their industry and general 
ability and who have passed both the theoretical and practical 
examinations held during the closing days. 

Syllabus 

(a) Lecture Oouree 

(1) Milk ,—'Nattire and composition; causes of variation ; Food 
and Dn^ Act; regulations concerning milk. 
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Bacteria. —^Milk as a medium for bacteria ; control of bacterial 
growth, importance of cleanliness ; use of preservatives ; the Milk 
and Dairies Act. 

Testing. —^Weighing, methods of sampling; simple and com¬ 
posite samples ; determination of the percentage of fat, and of 
the specific gravity ; the Gerber test; the lactometer, calculation 
and percentage of total solids from percentage of fat and specific 
gravity ; calculation of averages. 

(2) The principles and practice of milk recording ; the Ministry 
of Agriculture Scheme ; why accuracy in detail is essential; dis¬ 
cussion of the duties of recorders, with a study of the forms which 
must be kept; milk record certificates and register of dairy cows ; 
interpretation of milk records ; calculation of herd averages ; breed 
societies, records and registers of merit; marking of cows; calf 
and bull marking scheme ; methods of keeping food records. 

(b) Practical Work 

Actual milk recording; the taking of simple and composite 
samples imder various conditions; determination of the percentage 
of fat (Garber method) and the specific gravity; calculation of 
total solids ; use of the Richmond scale ; visits to farms evening 
and morning to weigh milk and make the necessary entries ; check¬ 
ing of records ; detection of errors and abnormal results ; keeping 
of food records, and calculation of cost of feeding and cost of food 
per gallon of milk. 

The tuition fee for the Course will be £3. The College registra¬ 
tion fee of Is. must also be paid. 

Board and residence are obtainable in the neighbourhood of 
the College, at rates varying from £1 15s. to £2 5s. per week, and 
addresses where such lodgings may be obtained will be sent on 
the applicant’s request. 

Applications for admission to the Course should be made not 
later than Thursday, February 17, 1927, to the Dean, Faculty 
of Agriculture and Horticulture, The University, Beading. 

Students are advised to bring cycles with them if possible, 
as some of the work will necessitate frequent visits to the 
College Farm. 


During the past season, Inspectors of the Ministry of 
Agriculture and Fisheries have examined many fields of 
growing crops of potatoes of varieties 
Growers of which have been approved as immune 
Certified Stocks from Wart Disease, with a view to the 
ot Potatoes in certification of the crops under the Wart 
1026 Disease of Potatoes Order of 1923 as 

being true to type and reasonably free 
ixom rogues. A list of the growers of these certified stocks has 
been prepared and copies may be obtained, price Is., from the 
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Ministry, who will also be happy to supply on application 
the names and addresses of growers of certified stocks of any 
particular variety, together with the numbers of the relative 
certificates. 

Growers are reminded that the only potatoes which may be 
planted on land infected with Wart Disease are those from 
crops which have been so certified. 

The list also includes the names and addresses of growers 
of varieties not approved as immune from Wart Disease 
whose crops were inspected while growing and found to be 
true to type. The importance of planting true stocks is 
becoming better realized by potato growers, and the extension 
of the system of inspection to non-immune varieties has, it 
is believed, proved to be of material assistance both to growers 
and purchasers of seed potatoes. 


Dubiko December the general level of the prices of 
agricultural produce receded two points from the position 
held in October and November, and at 46 
The Agricultural per cent, above pre-war was lower than 
Index Number at any time since the war, and eight points 
below the figure of 54 per cent, shown in 
December, 1925. Although a few commodities, notably fat 
cattle, fat and store sheep and poultry, appreciated slightly in 
price during the month, the general tendency was one of decline 
both in price and index number. 

In the following table are shown the percentage increases 
as compared with pre-war prices each month since January, 
1921 


Percentage Increase compared with the 
Average of the corresponding month in 
191M3 


Month 


1921 

1922 

1923 

1924 

1925 

1926 

January 


. 180 

71 

67 

60 

71 

68 

February 


.. 164 

76 

63 

61 

69 

63 

March .. 


.. 146 

73 

69 

67 

66 

49 

April .. 


.. 145 

66 

54 

63 

69 

62 

May .. 


.. 116 

69 

54 

67 

67 

60 

June 


.. 106 

64 

49 

66 

63 

48 

July . 


.. 103 

67 

60 

63 

49 

48 

August, t 


.. 122 

88 

62 

67 

64 

49 

S^tember 


.. 113 

69 

62 

61 

56 

56 

October 


.. 82 

61 

60 

66 

63 

48 

November 


.. 74 

63 

61 

66 

64 

48 

December 

.. 

.. 71 

61 

66 

66 

64 

46 
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Live Stock 

Fat cattle appreciated slightly in price during December, 
the average being raised towards the end of the month on 
account of the Christmas sales to 46s. per live cwt. As, how¬ 
ever, there was a relatively larger rise in the base years, the 
percentage increase above pre-war prices fell from 31 per 
cent, in November to 28 per cent, in December, bringing the 
index figure to 16 points below the level of December, 1924 and 
1926. The average price of fat sheep also increased to ll^d, 
per lb. estimated dressed carcass weight owing to the better 
seasonal demand, and at 44 per cent, above the base years the 
December figure was one point higher than in the previous 
month and only three points lower than m December, 1926. Fat 
pigs depreciated in price during the latter part of December, and 
on the average baconers were 7d. and porkers 4d. per 14 lb. stone 
estimated dressed carcass weight cheaper than in November, 
while the index figures were eight and four points lower at 
63 and 72 per cent, above pre-war respectively. During the 
month under review baconers were Is. 7d. and porkers lid. per 
14 lb. stone cheaper than in the previous December, when the 
relative index figures were 86 and 84 per cent, above the level 
of 1911-13. Store stock, with the exception of store sheep, 
which showed a slight increase in price, were cheaper than in 
November. A slight decline in the price of store cattle caused 
the index figure to fall one point to 21 per cent, above pre-war, 
while dairy cattle, which showed a fall of about 16s. per head, 
were four points lower at 30 per cent, above the level of the base 
years. Store sheep were approximately 3s. per head dearer in 
December than in the previous month, but as a relatively 
larger increase in price occurred in the corresponding period 
of the base years the index figure moved one point lower to 41 per 
cent, above pre-war. The index number for store pigs in Decem¬ 
ber showed the considerable fall of 20 points on the month, 
but in this case there was a reverse movement in the corre¬ 
sponding months of the base years, so that the fall of 3s. 6d. per 
head from the price in November was not the sole cause of the 
decline in the index figure. 

Grain 

Wheat at an average of 11s. lOd. per cwt. was 7d. cheaper 
in December than in the previous month, and the index figure 
was correspondingly lower, declining from 66 per cent, above 
I»e-war in November to 61 per cent, for the month under 
review, and at this level it was six points lower than in December, 
1924 and 1926. Barley also showed a reduction on the month, 
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the average price falling 8d. per cwt. to 10s. lOd. per cwt., 
and at this figure it was 31 per cent, above the level of 1911-13 
and two points higher than a year ago, but considerably below 
the level of December, 1924, when it was 76 per cent, above 
pre-war. The average price of oats was 3d. per cwt. less than in 
November, when this cereal averaged 8s. 6d. per cwt., and the 
relative index number shows a fall of 3 points to 17 per cent, 
above the level of the base years, or 16 points lower than a 
year ago. 


Dairy and PovUry Produce 

Milk was very slightly dearer than in November, and the 
index figure is one point higher at 66 per cent, above pre-war. 
Butter was a little cheaper, and a decrease of seven points brought 
the index figure to 40 per cent, above the level of 1911-13 and 
28 points below the figure for the previous December. Cheese, 
on the other hand, was slightly dearer, but as a similar move¬ 
ment in price took place in the corresponding month of the base 
years the index figure remained unchanged at 28 per cent, 
above pre-war. Eggs, as anticipated at this season of the year, 
showed a considerable decline in price from 2s. lOd. to 2s. 6}d.> 
per dozen, and the index figure fell 14 points to 46 per cent, 
above the pre-war price as compared with the figure of 74 per 
cent, in December, 1926, and 61 per cent, in December, 1924. 
Poultry showed the usual seasonal appreciation in price during 
the month, but as there was a proportional increase in the base 
years the index number remained unaltered at 49 per cent, 
above pre-war. 


Other Commodities 

Potato prices remained very steady during December, and 
the index figure dropped only three points from the high level of 
113 per cent, above the base years which was registered in the 
previous month, and at this level they were the dearest agri¬ 
cultural produce dealt with in arriving at the general index 
figure. Prices of hay varied little from those ruling in November, 
but the changes were sufficient to depress the index figure 
another two points to the level of only 2 per cent, above the base 
years 1911-13. Wool was slightly cheaper, and the decline of 
|d. per lb. is reflected in the index number, which fell two points 
to the rather low level of 29 per cent, above pre-war. Little 
English fruit was on the market during December and 
vegetables showed very little variation from the November 
prices. 
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Index numbers of different commodities during recent 
months and in December, 1924 and 1926, are shown below :— 


Percentage Increase as compared with the Average 
Prices ruling in the corresponding months of 
1911-13 


Commodity 

1924 

1925 

1926 

Dec. 

Dec. 

Sept. 

Oot. 

Nov. 

Dec. 

Wheat 


67 

60 

53 

66 

61 

Barley 


29 

50 

42 

35 

31 

Oats 


32 

25 

17 

20 

17 

Fat cattle .. 

44 

44 

39 

35 

31 

28 

Fat sheep .. 

84 

47 

52 

52 

43 

44 

Bacon pigs 

49 

86 

79 

74 

71 

63 

Pork pigs .. 

49 

84 

81 

81 

76 

72 

Dairy cows 

65 

_♦ 

39 

38 

34 

30 

Store cattle 

37 

_♦ 

28 

25 

22 

21 

Store sheep 

86 

_♦ 

63 

47 

42 

41 

Store pigs 

38 

_ .♦ 

142 

142 

135 

115 

Eggs . 

51 

74 

52 

68 

60 

46 

Poultry 

64 

60 

46 

48 

i 

49 

Milk . 

84 

74 

100 

60 

64 

66 

Butter 

73 

68 

56 

52 

47 

40 

Cheese . 

61 

74 

34 

30 

28 

28 

Potatoes. 

166 

64 

40 

81 

113 

110 

Hay . 

2 

4 

9 

6 

4 

2 

Wool . 

118 

49 

31 

32 

31 

29 


* Very few markets for store stock were held during December, 1925, on 
account of foot-and-mouth disease restrictions. 


Foot-and-Mouth Disease.— Nine outbreaks of foot-and-mouth 
disease have been confirmed since the issue of the January number of 
the JOUIINAL. 

A new centre of disease was discovered at Roimdway, Devizes, 
Wiltshire, on December 29. This brought the total number of out¬ 
breaks confirmed during the year 1926 to 204, involving 31 coimties 
and the slaughter of 6,773 cattle, 11,671 sheep, 2,547 pigs and 
11 goats. 

il^esh centres of disease were also discovered on January 7 at Neasden, 
Middlesex, and at Rushton, Kettering, Northants. On the following 
day, January 8, a further fresh centre was revealed at Chalk, near 
Gravesend, Kent; and another outbreak in the same parish was 
confirmed on January 11. On January 15 disease broke out at Helper, 
and on January 19 at Duffield, both in Derbyshire. Fresh centres 
were also discovered on January 20th at Feering, Kelvedon, Essex, 
and at King’s Newton, Derby. Eight outbrei^ have, therefore, 
occurred during the new year, involving five coimties and the slaughter 
of 841 cattle, 173 sheep and 291 pigs. 

IK « iK * « ♦ 

Farm Woikeis* Minimum Wages.—A Meeting of the Agricultural 
Wages Board was held on December 21, at 7 Whitehall Place, S.W. 1, 
Mr. A. W. Ashby presiding in the absence of Lord Kenyon. 

The Board oonaidered notifications from Agricultural Wages Com¬ 
mittees of resolutions fixing minimum and overtime rates of wages, and 
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proceeded to make the following Orders carrying out the Committees’ 
deoisioiis;— 

Ctmbridgeehire and Isle of Ely.—An Order continuing with certain 
minor amendments in the case of boys from January 1, 1927» 
until February 28, 1927, the existing minimum and overtime 
rates of wages for male and female workers. The minimum rate 
in the case of male workers of 21 years of age and over employed 
wholly or mainly as horsemen, cowmen or shepherds is 37s. per 
week for the hours necessary for the performance of the cus¬ 
tomary duties of workers so employed, and in the case of other 
male workers of 21 years of age and over, 30s. per week of 48 
hours with overtime at 9d. per hour on weekdays and lid. per 
hour on Sundays. In the case of female workers of 18 years of 
age and over, the minimum rate is SJd. per hour with overtime at 
7d. per hour. 

Derbyshire (a )—An Order continuing from December 26, 1926, 
until December 26, 1927, the existing minimum and overtime 
rates of wages for male and female workers. The minimum rates 
in question are for male workers of 21 years of age and over, 8d. 
per hour on weekdays for a guaranteed week of 64 hours with 
overtime at lOd. per hour for Sunday work, and in the case of 
female workers of 18 years of age and over, 6d. per hour on week¬ 
days with overtime at 8d. per hour for Sunday work. 

(b) An Order fixing special differential rates of wages for over¬ 
time employment of male workers of 18 years of age and over 
on harvest work in the hay and com harvests, 1927. The rate 
in the case of male workers of 21 years of age and over is 9d. per 
hour. 

Middlesex .—^An Order continuing from January 26, 1927, until 
February 29, 1928, the existing minimum and overtime rates of 
wages for male and female workers. The minimum rates in the 
case of male workers of 21 years of age and over are 41s. 3d. per 
week of 60 hours in the case of stockmen, 38s. 6d. per week of 
66 hours for carters, 34s 4Jd. per week of 60 hours in summer, 
and 33s. per week of 48 hours in winter for all other wholetime 
workers, and Sj^d. per hour for casual workers with overtime in 
each case at 10^. per hour. For female workers of 18 years of age 
and over, the minimum rates are 30s. per week of 60 hours in the 
case of such workers employed on the duties of stockmen, 28s. 
per week of 56 hours for carters, 26s. per week of 60 hours in 
summer and 248. per week of 48 hours in winter for all other 
wholetime workers, and 6d. per hour for casual workers with 
overtime at 7id. per hour in all cases. 

Norfolk .—An Order continuing from January 1, 1927, until June 1, 
1927, the existing minimum and overtime rates of wages for male 
and female workers. The minimum rate in the case of male 
workers of 21 years of age and over is SOs. per week of 60 hours 
in summer and 48 hours in winter with overtime at 9d. per hour 
on weekdays and lid. per hour on Sundays, with, in the ease of 
workers employed as teamsmen, cowmen, shepherds, or yardmen, 
6s. 6d. per week in lieu of overtime in respect of work in connection 
with animals, and in the case of she^-tenders and bullock-tenders 
4s. 6d. per w^. The minimum rate in the case of female workers 
of 18 years of age and over is 5d. per hour with overtime at 0|d. 

^ pmr hour on weekdays and 7|d. per hour on Sundays. 

Copes of the Orders in full may be obtained on a|)plication to the 
Secretary of the Agricultural Wages Board. 
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Enforeement of Minlnittiii Rates of Wages. —^During the month 
ending January 15 legal proceedings were instituted against five 
employers for failure to pay the minimum and overtime rates of wages 
fixed by the Orders of the Agricultural Wages Board for workers in 
agriculture. Particulars of the cases are as follows :— 

Arrears Workers 


County 

Court 

Finos 

£ s. d. 

Costs 

£ 8. (1. 

of 

wages 
£ s. d. 

con¬ 

cerned 

Notts 

Newark 

0 2 0 

— 

34 10 

3 

2 

Denbigh 

Wrexham 

2 2 0 

— 

3 0 

0 

1 

Derby 

Ashbourne 

— 

— 

3 12 

0 

1 

Salop 

Bridgnorth 

1 0 0 

— 

12 12 

0 

3 

Montgomery 

Newtown 

— 

0 5 0 

5 0 

0 

1 


Dxmng the year 1926 proceedings were taken against 87 employers 
for offences under the Act, and fines amounting to £$46 were imposed 
together with £122 costs. Arrears of wages amounting to £1,625 were 
recovered on behalf of 203 workers. Ihe cases taken included five 
for refusing information, three for hindering officers of the Ministry 
in the exercise of their duties, and one for giving false information. 


Retirement of the Controller of Hortieulture. —^Mr. W. G. Lobjoit, 
O.B.E., who has acted for the last 6^ years in an honorary capacity 
as Controller of Horticulture at the Ministry of Agriculture, retired 
from,that post on January 31 in order that he might be free 
to accept the invitation of the National Farmers’ Union to become 
' the Chairman of the Fruit and Vegetables Committee of the Union. 
Mr. Lobjoit has, however, agreed that his service shall be at the 
disposal of the Ministry in a consultative capacity for a further period 
of six months. 

In consequence of Mr. Lobjoit’s resignation, the Minister of 
Agriculture has appointed Mr. H. V. Taylor, M.B.E., to be the Horti¬ 
cultural Commissioner of the Ministry and Chairman of the 
Horticultural Advisory Council. 


Agrleultural Show in Paris. — Following the 55th International Avi- 
cultural Exhibition at Paris, from the 9th to the 14th of this month, 
notified in last month’s issue of this Journal (p. 882), the French 
Minister of Agriculture has decided to hold a general agricultural 
show in the Exhibitions Park at the Versailles Gate, in Paris, from 
the 14th to the 29th of next month (March). The exhibits will include 
breeding and fat cattle, sheep, pigs, breeding goats, fat poultry, dairy 
products, agricultural and horticAtural products, wines, cider, periy, 
and spirits. As an annexe to the show, there will be a milk and butter 
show. 

a a a a a a 

NOTICES OF BOOKS 

Crop and Stook tmpmmmt By A. B, Bruce, M.A., and H. Himtw, 
B.Sc, FimMt and Stockbreeder Manuals. (London: Ernest 
Berni, Ltd. Price 5s.} 

This little book is a si^ly and clearly written account of the 
pruK^les governing inheritance in plants and animals, principles 
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which go to explain the methods adopted by the older breeders and the 
greater measure of control that we now possess. 

Tlie old breeders worked by selection and in-breeding; why these 
practices answered could only be understood when Mendel’s theory of 
unit characters became accepted, with its corollary of testing the racial 
purity of an individual by its progeny rather than by its ancestry. 

The authors begin with the simple case of the plant, and after 
describing the methods of the older breeders proceed to a simple illus¬ 
tration of Mendel’s theory, freed from the heavy terminology which, 
however necessary to the technical plant breeder, makes the access 
to the subject somewhat difficult to the fanner reader. 

The authors might perhaps have emphasized the distinction between 
the self-fertilized plants like the cereals and the peas and the many other 
plants of our farms and gardens which habitually are cross-fertilized. 
Not only does this explain the comparative ease with which new 
varieties of wheat, for example, can be raised, but further it accounts for 
the fact that the farmer can grow on his stock of wheat or barley year 
after year without more than accidental deterioration, whereas he would 
have a difficulty in keeping his turnip seed true. There is a reference 
to the vigour of first crosses, but the farmer might have welcomed some 
discussion of the necessity or otherwise of a change of seed ” and the 
supposed running out of varieties. 

In the discussion of animal breeding, admittedly more difficult, room 
might perhaps have been found for a reference to some practical points 
of interest to all breeders. Is improvement more easily effect^ by 
selection inside a given breed or by introducing an outoross ? Again, 
farmers largely use first crosses for market purposes, e.g., in producing, 
bacon pigs and early maturing lambs. If the explanation of the general 
inferiority of second crosses is valid, what is to be said of the Scottish 
practice of continuing the cross with Border Leicester-Cheviot 
half-breds. 

The authors plump strongly for the possibility of the Shorthorn as a 
dual-purpose breed, but are they persuaded that the milk Shorthorn, 
when it is fixed, will have the conformation of the beef Shorthorn ? 

The book is the best introduction to breeding theory that has yet 
appeared for the farmer or the agricultural student; we trust the 
authors will be enooui*aged to extend it by the discussion of some of the 
problems which are actually before the breeder to-day. 

Settling in South Africa. By Admiral Sir William H. Henderson, 
K.B.E. (London: Charles Knight & Co., Ltd., 227-229 Tooley 
Street, S.E. 1. Price 6d., post free.) 

A trip to South Africa last year, to visit an ex-naval officer relative, 
has enabled this distinguished naval officer to give a succinct accoimt 
of the experiences of various ex-naval officer settlers, who accepted 
the retirement scheme after the war, and have taken up agricultural 
pursuits in the Dominion. Sir William’s purpose in compiling this 
brochure is to help any other brother officers who may be thinking of 
settling in South Africa on retirem^t, or of placing their sons there. 
He has brought together a great quantity of facts and figures relating 
to the farms of officer settlers engaged, chiefiy, in sheep and cattle 
raising or in growing citrus and other fruits. Useful details are given 
also of the approximate capital required to start in difierent branches 
of farming; of the various local training establishments in agriculture; 
and of the 1820 Memorial Settlers* Association, which exists to ^ve 
disinterested help and advice to new settlers. Sir William emphadsas 
the importance of intending settlers getting practical experience of 
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local conditions before taking up land on their own account, either 
by working for some time under an established farmer, or by taking at 
least a year’s course at one of the training farms. Although intended 
primarily for the information of ex-naval ofiicers who contemplate 
going to the Dominion, the booklet will be foimd very useful to 
anyone, with some capital, who thinks of taking up farming there. 


SELECTED CONTENTS OF PERIODICALS 

Agriculture, General and Miscellaneous 

The Effect of Flooding with Sea Water on the Fertility of the 
Soil, H. J. Page and W* Williama, (Jour, Agric. Sci., xvi, 4 
(Oct., 1926), pp. 661-673.) [03.11; 63.112; 63.12.] 

Production and Use of Synthetic Nitrogenous Fertilisers. (Nature, 
vol. 118, No. 2970, Oct. 2, 1926, pp. 469-472.) [63.1671.] 
Nitrogen Availabilitv of Green Manures, F. Ldhnis, (Soil Science, 
xxn, 4 (Oct., 1926), pp. 263-290.) [63.166.] 

The Use of Sulphuric Acid against Weeds and Certain Crop 
Parasites, E. Robots. (Int. Rev. Sci. and Pract. Agric., iv 
(N.S.), 3 (July-Sept., 1926), pp. 636-646, plates xxv and xxvi.) 
[63.269; 63.296.] 

Farm Bookkeeping—Cash Analysis System, A. R, M*DougaL 
(Scottish Jour. Agric., ix, 4 (Oct., 1926), pp. 364-372.) [667.] 

Field Crops 

Seasonal Changes in the Composition of Winter Wheat Plants, in 
Relation to Frost Resistance, R, Newton and W. R. Brown. (Jour. 
Agric. Sci., xvi, 4 (Oct., 1926), pp. 622-638.) [63.21 ; 63.311.] 
Yield Studies in Oats. The Effect of the Pre-Treatment of the 
Parent Crop upon the Seed Produced, its Germination and 
Subsequent Growth, M. O. Jones and M, A, H. Tincker. (Ann. 
App. Biol., xm, 4 (Nov., 1926), pp. 636-669.) [63.314.] 

Changes during Storage in the Composition of Mangels at the 
Albert Agricultural College, J. P. Drew and O. T. Pync. (Jour. 
Dept. Lands and Agri. (Dublin), xxvi (1926-27), 1, pp. 9-14.) 
[63.332.] 

Sugar Beet Growing in Scotland (Scottish Jour. Agric., ix, 3, 
July, 1926, pp. 304-308.) [63.3433.] 

Sugar Beet Experiments, 1926. (Jour. Dept. Lands and Agri. 
(DubHn), XXVI (1926-27), 1, pp. 19-46.) [63.3433.] 

Hortloulture 

The Fruit, Vegetable, and Nut Industry in the United States. 
Special issue of the U.S. Agriculture Year Book, 1926. [63.41 

(73); 63.6 (78).] 

CWbon Dioxide in Relation to Glasshouse Crops. Part m:— 
The Effect of Enriched Atmospheres on Tomatoes and Cucum¬ 
bers, 0. Oivenf T. Small, and P. H. WUUams. (Ann. App. Biol., 
xm, 4 (Nov., 1926), pp. 660-676.) [63.168 ; 63.613.] 

Flower Growing for Market in the Isles of Scilly since the Great 
War, A. A, Dorrien-Smith. (Jour. Roy. Hort. Soc., li, 2 (Nov., 
1926), pp. 266-270.) [63.6 (42); 63.622.] 

Pollination in "Orchards (vn). Insect Visitors to Fruit Blossoms, 
G. Fox Wilson. (Jour. Roy. Hort. Soc., u, 2 (Nov., 1926), 
pp. 226-261, pi. 66-60.) [63.41 (08).] 
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Plant Pests and Diseases 

Insects Caught in Light Traps, F. V. Thechald* (Jour. Boy. Hort. 

Soc., LI, 2 (Nov., 1926), pp. 314-323, figs. 74-77.) [63.294.] 

The Lime Sulphur-Calcium Arsenate Spray, W, Goodwin and H. 
Martin, (Jour. Agric. Sci., xvi, 4 (Oct., 1926), pp. 696-606.) 
[63.296.] 

The Preparation and Efiectiveness of Basic Copper Sulphates 
for Fungicidal Purposes, E, B, HolUmd, C, 0, Dunbar, and 
O, M, QiUigan, (Jour. Agric. Res., xxxni, 8 (Oct. 16, 1926), 
pp. 741-762.) [63.296.] 

Some New Facts concerning Onion Mildew, P. A, Murphy, (Jour. 
Dept. Lands and Agric, (Dublin), xxvi (1926-27), 2, pp. 116- 
126 +6 pi.) [63.24.] 

Live Stock 

Modem Swine Husbandry, Lord Blediahe, (Jour, Farmers’ Club, 
Dec., 1926, pp. 88-109.) [63.64.] 

Dairying 

The Efiect of Pasteurisation on the Nutritive Value of Milk, 
J, B. Orr, A, Crichton, J, A, Crichton, E, Hatdane, W, Middle* 
ton, (Scottish Jour. Agric., ix, 4 (Oct., 1926), pp. 377-386.) 
[63.717.] 

The Proportion of Water in Milk, J, F, Tocher, (Scottish Jour. 
Agric., IX, 4 (Oct., 1926), pp. 361-366.) [614.32; 63.712.] 

Poultry 

Poultry on the Farm, Stanley Street-Porter, (Jour. Farmers’ Club, 
Nov., 1926, pt. 6, pp. 1-86.) [63.661.] 

The Nutritive Requirements of Poultry, vii. Note on Growth 
in Chickens (Preliminary Communication), J, B, Orr, 0, Scott 
Robertson, A, Kinross, O, Lewis, and H, Newbiggin, (Scottish 
Jour. Agric. IX, 4 (Oct. 1926), pp. 392-396.) [63.661.043.] 
Economies 

The Relation between Cultivated Area and the Population: 
Presidential Address to Section M of the British Association 
Meeting, 1926, SirDaniel Hall, (Advancement of Science, 1926.) 
[338.9.] 

Some Causes of Effects of Changes in Prices of Farm Produce, 
A, W* Ashby, (Jour. Roy. A^c. Soc. England, vol. Lxxxvi 
(1926), pp. 99-112.) [338.6.] 

International Comparison of Price Changes, A, L, Bowley, (London 
and Cambridge Economic Service Special Memo, No. 19, July, 
1926.) [338.6,] 

Wheat Acreage and Production in the United States, 1866-1926. 
(Wheat Studies of the Food Research Institute, Stanford 
University, California, vol. n, No. 7 (Jime, 1926), pp. 236-264.) 
[63.311; 31(73).] 

The Productivity of British and Danish Farming, fi, J, Thompson, 
(Jour. Roy. Stat. Soc., vol. lxxxtx, Part 2 (March, 1926), pp. 217- 
256.) [31 (42) (489); 338.1 (42) (489).] 

An Enquiry into British Method of Crop Estimating, J. A. Venn, 
(Econ. Jour., vol xxxvi, No. 143, (Sept., 19^), pp. 394-416.) 
[31(42); 311.] 

Small Holdings, A, O, Ruston, (Trans. H. and Agric. Soo, Scotland, 
vol. xxxvni (1926), pp. 28-64.) [333.38.] 

Hail Insurance : Its Economic Aspects, A, Mamsmtxi W, Mehfbodt, 
(Int. Rev. Agric. Econ. iv, 3, July-Sept., 1926, pp, 33}<4tt94 
[368.5.] 
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NOTES FOR THE MONTH 

As already stated in this Journal,* a grant of £40,000 a 
year for five years has been made to the Ministry by the 
Empire Marketing Board for the purpose 
Marketing ol of carrying out further investigations into 

Home Produce the marketing of home-grown agricultural 
produce and for demonstrating improved 
methods. The following is a brief report of progress since 
August 5, 1926, when the grant was authorized. 

Pvblicationa. —^Two Reports in the Economic Series were 
issued in the autumn, namely, No. 11 (Marketivg of Poultry) 
and No. 12 {MarkeMiig of Pigs). With the help of the grant, 
an arrangement was made whereby these two Reports were 
issued at 6d. net, and all further sales of No. 10 (Marketing 
of Eggs) are being made at that figure. Of the Economic 
Series as a whole, nearly 20,000 copies had been sold to 
December 31, 1926. The largest sales of individual Reports 
at that date were as follows :— 

No. 8— Agricultural Credit .. 1,300 (Published February, 1926) 

No. 1— Co-operative Marketing .. 1,800 ( „ April, 1926) 

No. 12— Marketing of Pigs .. ..1,800 ( „ October, 1926) 

No. 11— Marketing of Poultry ..4,200 ( „ October, 1926) 

No. 10— Marketing of Eggs ..4,300 ( „ January, 1926) 

Having regard to the normal sales of official publications, 
these results are considered to be satisfactory. It may be added 
that one producers’ organization—^the Scientific Poultry 
Breeders’ Association—^has purchased 2,000 copies of Report 
No. 11 (Marketing of Poultry) for free distribution aniong its 
members. This is an example which other organizations might 
usefully follow in order to aid in disseminating the information 
and suggestions which these Reports contain. 

A comprehensive Report on the Marketing of Fruit 
(Economic Series, No. 16) will be published shortly, and will 
aho be issi^ed at the nominal price of 6d. a copy. Investigations 

' * Voi: XXSCitl, Novwiiber, 1926, p. 689. 

3y 




1074 


Mabkbting of Home Peoduoe. 


[March, 


into the marketing of milk, cereals, and pig products are 
approaching conclusion; mvestigations are in progress in 
regard to public and private markets in England and 
Wales, and also in regard to the marketing of cattle. 

Marketing Demonstrations ,—^An essential feature of the 
Ministry’s scheme is the demonstration of improved methods 
of marketing, i,e,, packing, grading, etc. A preliminary experi¬ 
ment in this direction was made at the Show at Birmingham 
on November 2-4 last, which was held under the auspices of the 
Birmingham Agricultural Exhibition Society and the Midland 
Federation of Feather and Fur Societies, when a large egg and 
poultry marketing exhibit was shown. This proved to be 
successful and attracted much attention. Arrangements are 
being made to repeat it at a number of agricultural shows in 
1927, and also to have similar demonstrations in regard to the 
marketing of pigs and pig products, fruit and potatoes. A 
detailed programme will be given in the next issue of the 
Journal. 

In connexion with the egg and poultry marketing demon¬ 
stration at Birmingham four leaflets, dealing with packing, 
grading, etc., were specially prepared and issued. These leaflets 
have been and still are in keen demand; over 10,000 copies 
of each have been distributed on application. Similar leaflets 
will be prepared in due course on other marketing subjects. 

Orants-in-Aid ,—^A grant of £1,500, spread over a period of 
two years, has been authorized to the Cheshire Cheese 
Federation, with the object of assisting the Federation to 
bring into operation its proposals for raising and standardizing 
the quality of Cheshire cheese. The proposals involve the use 
of a trade mark, and constitute an experiment in marketing 
reform which will be watched with interest, not only by 
cheese producers, but by farmers generally. 

A grant at the rate of £1,000 per annum for two years has 
been offered to the National Farmers’ Union to enable the 
union to take steps towards organizing the marketing of live 
stock in areas affected by foot-and-mouth disease. 

In order to encourage the export of agricultural seeds to the 
Dominions, the expense of carrying out tests at the National 
Seed-Testing Station, at Cambridge, is being defrayed from 
the grant. The total outlay involved is estimated at i^OO. 

British Industries Fair and Ideal Homes Exhibition ,—^The 
Empire Marketing Board acquired space at the British 
Industries Fair, which is being held at the White (My from 
February 21 to March 4, 1927, and asked the Mimstiy to 
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organize a section devoted to home-grown food products. 
Various representative organizations were accordingly invited 
to collaborate with the Ministry for this purpose. The National 
Farmers’ Union, working through organizations such as the 
Western Curers’ Association, British Sugar Beet Society, 
National Association of Cider Makers, British Glasshouse 
Produce Marketing Association, National Federation of Fruit 
and Potato Trades’ Associations, Cheshire Cheese Federation, 
and, where necessary, through individual firms, undertook 
to arrange a display of home-produced bacon, beet sugar, 
cider, glasshouse produce, seed potatoes, dairy produce, and 
eggs, and was allotted a substantial part of the space available. 
In addition, separate space was provided for the Food Manu¬ 
facturers’ Federation, and for the National Food Canning 
Council. No pains were spared to make the exhibit not only 
representative of the marketing side of the agricultural 
industry, but worthy of the home country. 

Somewhat similar arrangements have also been made in 
connexion with the Ideal Homes Exhibition, which will be 
held at Olympia from March 1 to March 26, except that, in 
this case, the exhibits will be of a more popular character. 
The National Milk Publicity Council, National Association of 
Cider Makers, British Glasshouse Produce Marketing 
Association, Food Manufacturers’ Federation, and the National 
Food Canning Council have agreed to stage displays. With 
a view to stimulating the consumption of potatoes, arrange¬ 
ments have also been made by the Ministry for a demonstration 
of the culinary possibilities of potatoes to]^be given at the 
exhibition every evening. 

♦ ♦ ♦ He « 

A Repobt, under the title here given, was recently issued 
by the Ministry, and deals with clean milk competitions held 
by County Agricultural Education Com- 
Cleaa Milk mittees in England and Wales.* It is 

CompetiiioziS in hoped that this Report will be of interest, 
1824-25 not only to those who have organized, 
or contemplate organizing such competi¬ 
tions, and to farmers, but to the public generally, since any 
movement for education in clean milk production must, 
ultimately, benefit the consumer. 

A comparative statement is included, showing that in the 
year 1924-25, 24 competitions were held, covering 26 counties, 

* MisoellaneouB Publications, No. 66. Price 4d., post free, direct 
from the Ministry. 
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with a total of 663 competitors, owning, between them, 15,467 
cows. These figures, compared with the respective figures— 
seven counties, 181 competitors and 4,662 cows—^for the year 
1923-24, disclose a very rapid increase in the popularity of 
these competitions. An interesting feature of the Report is a 
map showing the counties which have already held, or have 
definitely arranged to hold, competitions, and from this it 
will be seen 'that the movement now covers practically the 
whole country. 

Whereas the County Agricultural Education Committees 
have assumed the chief responsibility for promoting and 
organizing these competitions, they have been assisted in 
many cases by public health authorities, local milk recording 
societies, local show societies, local branches of the National 
Farmers’ Union, and by the distributing trade. Support from 
these sources, and from the National Milk Publicity Council, 
has also taken the form of the provision of prizes, medals, etc., 
for successful competitors. 

The Report states that the County schemes followed, in 
the main, the principles recommended in the Ministry’s Chiide 
to the Conduct of Clean Milk Competitions,'^ and that these 
recommendations were found to work well in practice. 
Problems, such as preliminary organization, cost, prize 
schemes, and sections into which competitions should be 
divided, are discussed at some length ; and the advantages 
of holding competitions, extending over both winter and 
summer months, are also discussed. The procedure for, and 
experience gained from, farm inspection, and from the examin¬ 
ation of milk for bacteria, sediment and keeping qualities, 
are outlined; and a note is given upon the type of competitor 
concerned. Features which, as clearly shown by the reports 
of the inspecting judges, are vital in the production of clean 
mUk, are duly set out; of these, adequate supervision and the 
co-operation of employers and employees are not the least 
important. 

The Report shows that competitions have been successful 
in securing an all-round improvement in the quality of the 
milk supply of those competing. Many competitors have 
remarked on the greater interest shown by milkers in their 
work, and have been encouraged to take out a licence to 
produce Certified or Grade A milk. As a future development 
it is suggested, inter alia, (1) that employees should be 

* MisoellaneouB Publications, No. 43. Pnce 4d. post free, direct 
from the Ministry. 
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encouraged by the giving of a small bonus, depending on the 
quality of milk produced, and they should be induced to 
compete in county milking contests ; and (2) that the distribu¬ 
tive trade and the public generally should recognize that the 
highest quality milk is worth a higher price. Thus the prospect 
of obtaining an adequate return would encourage the producer 
to incur the additional expenditure in equipment and labour 
which is required to produce milk of the highest quality. 


This Act, which was assented to on November 20 last, 
repealed the Primary Products Pool Acts, 1922-25, and the 
Primary Producers’ Organization Acts, 
Primary Producers’ 1922-25, then operating in Queensland. 

Organization and It provides for the constitution of a 
marketing Act, tbuncil of Agriculture composed of 
Queensland members elected from commodity boards 
which are to be set up for any primary 
product to which the Act applies or shall be applied. The 
expenses of the Council are to be met by the establishment 
of “ The Queensland Producers’ Fund,'’ into which will be 
paid the contributions of the commodity boards. This fund 
is to be augmented during the first year of operation by a 
grant not exceeding £15,000. The commodity boards are 
subject to the approval by regulation of the Governor in 
Council, vested with wide powers. They are entitled to make 
a levy in respect of the commodity for which they are 
constituted, in order to meet administrative expenses, pay¬ 
ments to the Council of Agriculture and the establishment 
and maintenance of insurance funds covering damage by 
pests, fire, hail, flood, etc. Local producers’ associations may 
be registered to take the initiative in local matters and to 
support and assist the commodity boards and the Council. 

Subject to a two-thirds majority of producers, a pool may be 
established for any commodity; the commodity board is 
then constituted a marketing board. Existing pooh boards 
will continue to function. Payment will be made on the basis 
of the net {)roceed8 of the sale of all the commodity of the 
same quality or standard, delivered to, and sold by the board, 
and the proportion of such commodity delivered by the 
grower. Advances may be made by the marketing board on 
account. 

A Director ol Marketing is to be appointed to act as liaison 
officer between the boards, the Council of Agriculture and 
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the Government; he will serve as an ex-ofi&cio member of 
each marketing board. 

Provision is made for the maintenance of the existing 
organization in the cane sugar industry. This consists of a 
mill suppliers’ committee for each sugar mill, district cane 
growers’ executives to deal with the business of each sugar 
district, and a cane growers’ coimcil elected by all those 
engaged in sugar production. The Act also leaves it open to 
any primary industry to adopt a similar organization. 

The intention \mderl 3 dng the Act is that the producers 
shall develop their own powers of organization and distribution ; 
each primary industry will only prosper to a degree directly 
proportionate to the loyalty of its members and the manner 
in which the organization has been built up. 

1|C )|e I|c 4s 

The question of utilizing milk, not sold for consumption in 
liquid form, was a matter of considerable concern during the 
war period, not only from the point of 
The Disposal of view of the producer, but also because of 

Surplus Milk the necessity for conserving the food 
supplies of the country. The surplus on 
an individual farm was not very large in itself, perhaps, and, 
although the value to the producer was appreciable, it would 
not usually have been a paying proposition to convert it into 
cheese. In the aggregate, however, the quantity of surplus 
milk on farms within a radius of, say, five miles of a small 
country town was often suificient to justify the setting-up of 
a central cheese-making factory on a co-operative basis. 

In order to bring to the notice of farmers the advantages of 
disposing of their surplus milk by co-operative cheese produc¬ 
tion, the Ministry, with the assistance of county authorities 
for agricultural education, introduced in 1916 a scheme for 
the establishment of co-operative cheese-schools. The scheme, 
in outline, provides that, before a school is undertaken at any 
centre, the milk producers in the district applying for a school 
have to form a representative committee, which must undertake 
(a) to provide premises in which the school can be held, (6) to 
deliver at a selected centre a stated minimum quantity (usually 
not less than 200 gallons) of milk per day, (c) to agree to accept 
payment for the milk supplied on a strictly co-operative basis, 
that is from the results obtained from the sale of cheese 
produced, and (d) to take an active part in the business of the 
undertaking. These requirements being satisfied, the education 
authority then conduct a school for a period of two or three 
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months, or until an adequate demonstration has been provided. 
The necessary plant is loaned to the authority by the Ministry 
without charge, and other expenditure, c.j., the salary of the 
dairy instructress, who usually runs the demonstration school, 
is recouped to the extent of two-thirds under the Ministry's 
Educational Grant Regulations. The normal result of holding 
such a school has been the formation of a co-operative cheese¬ 
making factory. In many cases the apparatus loaned by the 
Ministry has been taken over and paid for by the society, so 
that the factory has started operations in full working order. 

From the commencement of the scheme in 1916, until 1921, 
over 60 schools were held in 17 counties, the greater proportion 
being in Wales ; and in more than 40 cases the farmers either 
formed a society of their own or joined a society already in 
existence. In some other cases where no society was formed 
the farmers continued to make cheese on a co-operative basis. 

Since 1922, however, there has been a marked decline in the 
demand for co-operative cheese-schools and, apart from those 
held in East Sussex, of which a note is given later, only seven 
schools have been held. In two cases societies were formed, 
and in three other cases the farmers joined a society already 
in existence. In one of the two remaining cases no result 
accrued, and in the other the farmers have continued to make 
cheese at the depot without forming a society. This decline 
of interest in the co-operative movement, besides reducing the 
number of schools held, has had an adverse effect on the 
success of many of the societies which had been formed, with 
the result that only 10 were functioning during 1925, and of 
these one or two were not receiving an adequate supply of 
milk. In two or three other instances the depots were still in 
existence, but were being maintained only as an alternative 
outlet for milk in the event of a disagreement with the 
distributing trade. 

The main reason for this decline is probably the 
increase in collective bargaining for the disposal of milk to 
the distributing trade which has taken place during the last 
few years, and the provision made in the resulting contracts 
for the purchase of surplus milk at manufacturing prices. 

In the case of East Sussex, success has attended the efforts 
to introduce a system of co-operation. A co-operative cheese- 
school was held at Hurstpierpoint in 1922, followed by another 
at Lewes in 1923, and two others, at Robertsbridge and East 
Grinstead, in 1924. Each of these centres, with two or three 
others in addition, has now been established by the East 
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Sussex Dairy Farmers" Association as a milk depot, and is 
equipped with cheese-making plant, so that the surplus 
remaining after the contracts for liquid milk have been fulfilled 
may be converted into cheese on the spot. The farmers in 
the Association are therefore assured that the whole of the 
milk they produce will be disposed of in the most advantageous 
manner. 

Following on the success of this scheme, a co-operative 
system is being adopted in Essex; other areas, including 
Wiltshire and Hampshire, have somewhat similar proposals 
under consideration. 

In those areas where the homestead conditions are such as 
permit of either resuscitation or adoption of cheese making as 
a home industry, and where accessibility to good markets and 
other considerations justify a conclusion that cheese making 
would be a pajing proposition, another scheme of instruction 
is in operation, which is an adaptation of the scheme first 
introduced soon after the passing of the Technical Instruction 
Act (1890). This scheme is also administered by county 
agricultural education authorities, and consists of short 
courses of instruction which are given at selected centres. The 
average duration of such a course is 10 to 14 days, and the 
apparatus employed is as simple as can be used to deal 
efficiently with the quantity of milk which would be available 
on the class of farm from which the pupils are drawn. Under 
this scheme the amount of instruction given has been well 
maintained since its inception. In 1925 instruction was 
provided in 21 counties, the total number of schools held 
being 83, and 710 persons in all were instructed. 

There is, however, ample scope for the extension of this 
class of instruction, though not, perhaps, so much as in the 
case of co-operative cheese-schools. Despite the alleviation of 
the surplus milk problem in some parts of the country, it is 
still evident that the question is a very pressing one, and the 
co-operative cheese factory offers, it would appear, the most 
satisfactory solution. Still, while the Ministry and county 
education authorities are anxious that the advantages of such 
co-operation should be brought to the notice of farmers, it is 
with the farmers themselves that the success or failure of the 
system lies, and the main purpose of the co-operative cheese- 
schools is that they may have a practical demonstration, imder 
their own supervision, of the possibilities of the scheme. The 
apparatus which the Ministry has available for loan at the 
present time would be sufficient to equip about 16 co-operativ<B 
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cheese-sohools, eight travelling cheese-schools, and eight 
travellmg schools for instruction to small-holders. 


The success of the Conference for Agricultural Organizers 
and Advisers, held at Oxford University in the Spring of 1925, 
has led the Ministry to arrange for a 
Ghrasslaxid similar series of meetings at Cambridge 
Conference at University during the coming spring. It 
Cambridge is proposed that the subject for discussion 
at the forthcoming Conference will be 
Grassland,considered under such headings as fa) the nature 
of good pasture, (b) improvement of poor pastures, (c) mineral 
deficiencies of pastures, (d) temporary leys versus permanent 
pasture, etc. The Conference, at which both the Minister and 
the Parliamentary Secretary hope to be present, will commence 
on the evening of April 7 and end on the morning of April 13. 
The Ministry has circulated a letter to County Authorities for 
Agricultural Education, giving notice of the Conference and 
requesting the Authorities to allow their respective Agricul¬ 
tural Organizers to attend. 


Reference was made, under this title, in the August, 1926, 
issue of this Journal* to the regulations, which had come 
into operation in the United States of 
Country of Origin America in the previous May, requiring 
of Seeds that all red clover and alfalfa seed or any 
mixture containing 10 per cent, or more 
of these seeds imported into the States shall be stained with 
distinctive colours according to the countries or regions from 
which they come. Amended regulations have now been issued 
which require that red clover from Italy and alfalfa from 
Turkestan and South Africa shall be stained red to the extent 
of at least 10 per cent, of the seed in each container—which 
signifies that the seed is not adaptable for agricultural 
conditions in the United States. Seeds coming from countries 
whose products have been found adaptable shall be stained 
green or, in the case of seed grown in Canada, iridescent 
violet. The staining in this case must be to the extent of at 
least 1 per cent, of the seed in each container. The staining 
is carried out under customs supervision, and in the presence 
and under the direction of a customs representative. No 


* Page 454. 
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seed can be coloured imder customs supervision until notice 
of the colour to be applied has been received from the Bureau 
of Plant Industry of the United States Department of 
Agriculture. 

It is understood that that department has under considera¬ 
tion the desirability of requiring alfalfa seed from any part of* 
South America to given the warning 10 per cent, red colour 
which would stamp this seed as being not adaptable for 
general agricultural use in the United States. 


This Order may, in certain cases, necessitate structural 
alterations and additions to existing cow-sheds and dairies as 
well as more adequate provision for water 
The M]k''and supply and drainage on many dairy 
Dairies Older, 1926 farms. The Lands Improvement Company 
is prepared to make advances to land- 
owners for these and other improvements. The company is 
incorporated under special Acts of Parliament, 1849 to 1920, 
administered by the Ministry of Agriculture and Fisheries. The 
procedure is simple, as there is no investigation of title or 
deposit of deeds required. The outlay is charged on the 
property benefited and repaid by way of annuity, spread over 
a maximum period of forty years, according to the durability 
of the improvement. 

Full particulars can be obtained from the Secretary, The 
Lands Improvement Company, 68 Victoria Street, S.W. 1; 
the facilities available for landowners are also described in 
the Ministry’s Leaflet No. 69, a copy of which may be obtained 
free of charge on application to the Ministry. 
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CHARACTERS WHICH DETERMINE THE 
ECONOMIC VALUE OF GRASSES 

1. NUTRITIVE VALUE AND PALATABILITY 
R. G. Staplbdon, M.A., 

Professor of Agricvltural Botany^ University College of Wales, and 

Director of the Welsh Plant Breeding Station, Aberystwyth, 

It is proposed in this and subsequent articles to consider 
briefly those characteristics of grasses which chiefly influence 
their economic value. The economic value of a grass depends 
in the last resort not only upon its palatability and nutritive 
value, but equally upon its ability to maintain itself and 
withstand the conditions of management superimposed upon 
it. It will be necessary, therefore, first to consider nutritive 
value and palatability and, later, to deal with such properties 
of grasses as affect these characteristics, and which influence 
persistency and aggressiveness. 

Nutritive Value. —Although it is now generally admitted 
that chemical analyses of a feeding stuff do not afford a 
complete index to its nutritive value, it is yet true that recent 
investigations in this field have thrown an important light 
on the question as applied to grasses. Particularly is this 
so with reference to the different parts of a grass and in relation 
to the degree of maturity of these different parts. It is, there¬ 
fore, necessary shortly to review the chemical evidence, for 
it affords an important key to a correct appreciation of the 
differences, in habit and in growth, between one grass and 
another, which largely determine their economic value. 

For the purpose of present discussion, it is sufficient to 
confine attention to crude protein, true protein, fibre and ash. 

In Table I, results obtained with 10 species of grasses 
by Fagan and Jones* during two seasons, 1922 and 1923, 
have been averaged ; when more than one strain of a particular 
species has been used, the two strains have been averaged. 

It will be seen that there is a striking difference, in all 
cases, between the composition of the hay and the pasture, 
and that the aftermath approaches much more closely to the 
pasture than to the hay. Hay, of course, represents full- 
grown and adult herbage, while a series of pasture cuts 
represents young and immature growth, and aftermath is 
intermediate between the two. The pasture and aftermath 

* Fagan, T. W., and Jones, Trefor H.: The NtOritive Value of 
Orasses as Shown by Their Chemical Composition. Welsh Plant Breeding 
Station, Bulletin Series H, No. 3, June, 1924. 
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cuts are predominantly leafy, and the hay cut predominantly 
stemmy. Comparing the species one with another, it will 
be noted that there is far less difference in chemical properties 
between the pasture produce than between the hay produce, 
and that there is usually an altogether greater difference 
between hay and pasture of one and the same species than 
between the pasture of any two different species. 

There can be no doubt, moreover, that analyses of hay can 
never be relied upon to give a correct comparison between ' 
different species—^for, with the best will in the world, it is 
impossible to harvest a number of different species of grasses 
in precisely the same stage (physiologically considered) of 
growth. Taking the figures as a whole then, and having 
regard to the wide difference between hay and pasture, and the 
relatively slight differences between species and species when 
estimated on the pooled produce of a number of pasture cuts 
(which of course levels up all differences as to growth stages), 
we see the profound influence of stage of maturity on nutritive 
value, and the no less profound difference between leaf and 
stem. 

Table I.—To compare the Chemical Composition (crude protein, true protein, 
fibre and ash) of Pasture Grass with Hay and with Aftermath in the case of 10 
species of Grasses. 

The figures are the average of two seasons, 1922 and 1923, Cocksfoot, Perennial 
Kye-grass, Timothy and Tall Oat-grass being represented by indigenous and com¬ 
mercial strains. The figures for these have been averaged. After Fagan and Jones — 
see text. 
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7*6 

12-3 

10-1 
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25*8 

32*3 

28*2 

10*7 

4*7 

10*8 

Crested Dogstailf 

12*6 

6-6 

12*7 

9-3 

4-6 

9*6 

26*0 

31*2 

27*0 

8*1 

4*6 

9*6 

Red Fescuet .. . .1 

13-9 

7-5 

10-8 

10-4 

6*9 

8*2 

27*0 

34*9 

27*6 

9*7 

4*6 

10*4 

Meadow Fescuef 

13*8 

7‘2 

10-4 

10*3 

5*6 


26*4 

34*5 

28-6 

10*4 

5*8 

10*2 

Tall Fescuet .. 

12-21 

6*61 

9-8 

9'0 

4*6 

6-7 

27*6 

33*3 

27*9 

9*3 

4*6 

9*2 

Meadow Foxtailf 

14.2 

11*8 

|10*4 

10-5 

9-7 

7*4 

26*9 

28*7 

30*6 

0*6 

6*8 

8*6 

Greatest range between 



1 










different species^ .. 

3*7 

6-3 

2*9 

2-2 

6*2 

3*4 

3*9 

1 ^ 

6*2 

2*6 

2*7 

2*3 

Greatest difference be¬ 













tween the hay and 













pasture of one and 













the same species .. 


7-9 



4*8 



8*1 



eo 



* Pasture: Average of six cuts in 1922; average of cuts In 1923. 
t Indigenous only. 

} Strains considered as species in the pasture cuts for purpose of this comparison. 
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1922—Average of 9 cuts. 1923—Average of 5 cuts. 
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Tablb III.—To show some features of the Chemical Composition of Stem 
Shoots and lioaf Shoots respectively in the Hay for five species of 
Grasses.* After OwM, 
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Timothy 

8-29 

10-38 

6-94 

8-85 

26-1 

21-7 

3-86 

5-09 

Cocksfoot 

8-76 

12-32 

6-79 

10-41 

26-2 

22-3 

4-86 

6-79 

Meadow Foxtail 

8*67 

13-60 

7-66 

11-78 

26-6 

22-8 

4-64 

5-48 

Meadow Fescue 

8-38 

13-38 

6-88 

10-88 

24-9 

21-3 

6-62 

6-30 

Smooth - stalked 
Meadow > grass 

8-25 

11-19 

7-44 

9-69 

26-9 

23-6 

4-19 

4-73 


* Figures taken for Table III from “ Torestorp,” from Osvald, Hugo. 
** Undersdkningar dfvor foderv&rdet hos olika grfts fr&n sl&ttervallar pft 
torfjord,” in Svenska MoaakuUurf&renin^ena Tidakriftt Ar. 1910, p. 166. 


This diflFerence between leaf and stem is further emphasized 
by reference to Tables II and III, In Table II further data 
presented by Fagan and Jonesf have been summarized. 
The analyses have been made on the stem and leaf separately 
from pooled pasture cuts—^the “ stem ” for the most part 
has been the sheaths of the leaves, and the “ leaves ’’ have 
been the actual blades. In Table III analyses made by 
OsvaldJ on the herbage from a rich pasture in Sweden are 
given. Here the difference is not between stem and leaf as 
such, but between stem shoots (consisting of stems with their 
leaves) and leaf shoots (which consist of root leaves with their 
sheaths, but without stem). Thus the leaf shoots are wholly 
leaf (in the morphological sense of the word) and the stem 
shoots predominantly stem. Osvald’s analyses were made 
on plots in the hay condition. The results given in both 
tables are in marked agreement and show the altogether 
higher protein and ash content of the leaves, while the stems 
contain considerably the most fibre. Comparing the leaf 
of the pasture cuts (Table 11) with the leaf shoots of the hay 
(Table III), it will be seen how much richer the pasture leaves 
are than the hay leaves, again showing the fall in nutritive 
value as leaves reach maturity. The striking difference between 
the sheaths and blades of the pasture leaves, as demonstrated 
by the figures in Table II, is important. The figures in these 

t Fagan and Jones, loc, oU. 

X Osvald, Hugo, see footnote to Table III. 
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two tables are in confirmation of those in Table I, for again 
the tendency is for the difference between leaf and stem of 
one and the same species to be greater than that between the 
leaves of different species. Recent investigations, reported 
jointly from the Rowett and Cambridge Nutrition Research 
Institutions,* are fully in accord with the above statements, 
for herbage taken from closely grazed areas has differed 
appreciably from that taken from neglected patches on the 
same fields. The eaten ** patches are, of course, leafy and 
relatively immature, while the ‘‘ non«eaten ” will be more 
mature and more stemmy. Thus the nitrogen content is 
higher in the ** eaten ” than the “ non-eaten,” while the 
fibre is at its highest in the “ non-eaten.’* 

Perhaps the most informing results have been those obtained 
by Christoph,t who conducted critical analyses chiefiy on 
Cocksfoot, and also with Perennial Rye-grass and Tall Oat- 
grass. He made analyses of all the parts of the plant 
separately, and did so at several different stages of growth. 
The results for protein, ash and fibre in the case of Cocksfoot 
at the begimiing and end of flowering have been abstracted 
from Christoph’s paper and are shown in Table IV. 

In the first place, the figures show for all the leaves and the 
stem a fall in protein and ash content and a rise in fibre with 
increasing maturity. It should be noted also that the upper 
(younger) stem leaf is richer in protein than the lower (older) stem 
leaves. The difference between stem and leaf (taking the leaves 
as a whole) is on a par with the results previously discussed. 
The chief interest of the figures is, however, the strikingly 
high protein content of the root leaves and the inflorescences 
(the spikelets and flowers, not including the branches of the 
panicle). The root leaves always maintain a long period of 
growth and new leaves are constantly developed ; thus the 
effects of maturity are to a considerable extent counter¬ 
balanced, so that these leaves always retain a relatively high 
protein and ash content. The inflorescences, unlike the leaves 
and stems, increase in protein and ash content as flowering 
and ripening progress. 

* ** The Mineral Content of Pastures’': Investigations carried out under 
the direction of W. B. Elliot, J. B. Orr, and T. B. Wood. The Scottish 
Journal of A^ncuUuret Vol. VIII, No. 4, October, 1926, p. 349. 

t Christoph, Karl; Untersuohungen an DactyUs glomerata L., 
LoUum perenne L., und Avena ekatior I*/* Zeitschrift filr Pfanzen* 
^uch^ng, Bd. X, 1924-26, p. 311, 
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Table IV.—To show the Chemical Composition of Different Pmrts of Cocks¬ 
foot at the beginning and at the end of the flowering stage. After Karl 
CAns^op/i—(S to foot note to text). 



Crude protein 

Pure protein 

Fibre 

Ash 

Parts of the 
plant 

Begin¬ 

ning 

of 

flower¬ 

ing 

End 

of 

flower¬ 

ing 

Begin¬ 

ning 

of 

flower¬ 

ing 

End 

of 

flower¬ 

ing 

Begin¬ 

ning 

of 

flower¬ 

ing 

End 

of 

flower¬ 

ing 

Begin¬ 

ning 

of 

flower¬ 

ing 

End 

of 

flower¬ 

ing 

Hoot leaves 

18-32 

13-16 

16-38 

12-64 

30-52 

31-69 

12-48 

11-91 

Lowest stem leaf 

8-22 

6-14 

6-64 

5-26 

32-29 

34-81 

12-16 

11-66 

Second ,, ,, 

9-78 

7-32 

7-94 

6-76 

36-30 

36-77 

11-66 

11-61 

Third „ „ 

11-62 

8-80 

9-60 

8-70 

36-79 

36-68 

11-36 

11-33 

Uppermost stem 
leaf .. 

14-54 

13-26 

11-58 

10-62 

36-66 

37-65 

11-20 

10-74 

Inflorescences .. 

16-68 

19-96 

13-62 

16-32 

37-64 

31-68 

7-63 

9-23 

Stem proper 

6-78 

4-20 

3-94 

3-34 

46-13 

46-37 

6-66 

6-30 


The facts here brought together indicate that, in order to 
imderstand the economic properties of different grasses, it is 
necessary to give prominence to the study of the astiology of 
leaf and stem development. Prom the grazing point of view, 
it is grasses that will continue to produce an abundance of 
root leaves that count, because when leaves keep growing 
they maintain their nutritive value better than stem leaves, 
and they are not dependent on stem production for their 
existence. Although inflorescences, as such, are of high 
nutritive value, they are not desired on pastures, even when 
taken by stock, because they are not produced again and again, 
and they are accompanied by stem and by stem leaves. In 
the hay, inflorescences are of great value, for, as well as beiiig 
highly nutritious, they with their stems contribute most to 
the yield. Root leaves are, of course, also of value in the hay, 
though excess of root leaves may add to the difficulties of hay¬ 
making. The high nutritive value of inflorescences shows 
how important it is to cut the hay before waste follows from 
the shedding of seed, and shows further the necessity of 
studying grasses from the point of view of (1) rajadity 
seed setting and ripening, (2) their ability to withstand 
shedding, and (3) the proportion which inflorescences p*oper 
bear to the rest of the panicle and to dbfoos pnidi^ 
bearing stem. 












1927 .] 


Economic Value op Geassbs. 


1089 


The rapidity with which grasses grow is also a matter of 
great importance, for those which grow rapidly if left alone 
will become relatively poor in nutriment more quickly than 
the slower growing species. 

We see, then, that the nutritive value of a grass at any 
particular time depends more on its growth stage, and its 
stem to leaf ratio, than on the inherent chemical properties 
of its various parts ; thus real differences that may exist 
between species and species, and strain and strain, are exceed¬ 
ingly difficult, and perhaps quite impossible, to estimate 
with any absolute degree of accuracy. The average figures 
given in Table I go far to show that when the produce fairly 
represents all growth stages, with varying, but more or less 
equal, degrees of maturity, the difference in chemical pro¬ 
perties between the different species, although in some few 
cases probably real and pronounced, is, speaking generally, 
not as material as is perhaps usually supposed. 

It is well to realize that the nutritive value of the different 
parts of a grass is largely determined by the functions they 
have to perform. Christoph, for instance, points out that in 
young leaves the cells will not have attained to full growth— 
the vacuoles will be small and, consequently, these leaves will 
contain relatively much protoplasm ; moreover, the mechanical 
supporting tissue of such leaves is also relatively insignificant— 
a fact which shows itself in the low fibre content. Root leaves, 
it is explained, as well as individually maintaining growth for 
some time, are always being supplemented by new leaves, 
so that, even when left ungrazed, old tissue will be mingled 
with new, and in consequence a fair nutritive value maintained. 
The leaves are the assimilating organs and thus contain a higher 
proportion of protein materials than stem; transpiration 
carries water with minerals in solution to the leaves, where 
it evaporates, leaving foliage also with a higher ash content 
than stem. 

The stem is but a carrying and supporting organ and is 
therefore rich in hard strengthening tissue (scleremhyma)^ 
showing itself in a high fibre content. The relation of strength¬ 
ening to other tissue varies considerably, not only according 
to the age of the stem or leaves, but also as between species 
and species : this has been well shown by Bews.* Broadly 
speaking, species with excess of strengthening tissue, or 
organs in a state of maturity, are less nutritious and less 

• Bews, J. W.: TAe Qraeaea and Qraaalande of South Africa. 
Pietermaritzburg, 1918.. 
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palatable than species with relatively little strengthening 
tissue or with organs in a state of immaturity. 

Palatability. —Probably of greater importance than the 
inherent nutritive value of herbage is its palatability. This 
question of palatability has been discussed in some detail 
by Davies* in this Journal, and more recently by Gibb 
and others elsewhere.f The most important point to observe 
is that grasses in general are most palatable, just as they are 
most nutritive, when they are young and in a state of active 
growth and of immaturity, and thus, generally speaking, it 
is the root leaves that excel in palatability, while leaves as a 
whole are more palatable than stem. Thus the dominating 
influence affecting the palatability or the reverse of a pasture, 
at any particular time, is the growth stage in which the 
majority of the plants are discovered, and this is, of course, 
in turn affected by methods of stocking, manuring, climate, 
soil and all the other factors influencing the growth of the plants. 
Individual species differ in inherent palatability, but in the 
case of grasses these differences are probably most generally 
due not so much to subtle variations in taste or nutritive 
value as to considerable differences in mechanical texture. 

Very hairy plants are not usually palatable, and it is this 
defect which, probably more than any other, renders 
Yorkshire Fog, for example, relatively unpalatable to stock, 
especially when at all mature. 

Leaves that are excessively harsh, although eatable, are 
not readily palatable—a good example of a grass with leaves 
of this sort is Tall Fescue. I^eaves with strongly serrated or 
barbed margins, though again often eatable enough, are not 
palatable and will be neglected as long as more favourable 
herbage is available. Cocksfoot is a grass with a tendency to 
have somewhat barbed margins—^the strains differ very much 
in this respect. Recent trials at Aberystwyth have shown 
that sheep evinced a decided preference for plots consisting 
of strains with the barbs reduced to a minimum. Harshness, 
sharpness of barbs and the like are influenced by growth 
stage ; they are pronounced in proportion as the leaves reach 

♦ Davies, Wm,: “The Relative Palatability of Pasture Plants,** this 
Journal, Vol. XXXII, May, 1926, p. 106. 

f Gibb, J.: “ Palatability of Grasses,” Research Annual, 1926, McGill 
and Smith, Ltd., Ayr, and “ Palatability of Grassland,** ibid. See also 
M^Dougal, Capt. A. R.: “ Pasture J mpro vemqat on High Land,** The 
Scottish Journal of AgrieuUure, Vol. VDI, 1926, p. 186, 
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maturity—an important matter this in relation to the manage* 
ment of a grass like Cocksfoot.* 

Palatability falls rapidly as grasses become winter burned. 
Nutritive value falls no less rapidly, and it is in their reaction 
to winter bum that grasses probably differ more widely from 
each other, in relation to nutritive value and palatability, 
than in any other single respect. It should be added that, 
although species differ thus considerably in relation to winter 
burn, in all species alike stem leaves bum more freely than 
root leaves, mature leafage more freely than immature 
leafage.t 

Thanks are due to Miss Rhoda Jones, B.A., and to Mr. 
A. R. Beddows, B.Sc., for preparing some of the data on 
which this paper has been based. 

ak ♦ Ik >ic >|e S|c 

A PLOUGHING MATCH 

The following article, “ From a Correspondent,'' appeared in 
The Times Educational Supplement for December 4, 1926, and 
is reprinted here by permission of the proprietors of that paper, 
and of the author, to whose courtesy the Ministry is indebted. 
The article will be of particular interest to all those concerned with 
agricultural education and the creation of an agricultural bias in 
the training of children in rural districts. 

Thebe were five schoolmasters on the field to watch the 
ploughing match, though four of these are on the retired list. 
But there were no schoolboys present; no teacher had brought 
up his class for the sake of the educational advantage of the 
occasion. Down in the city five miles away many classes were 
taking “ organized games ” in the parks, and were supposed 
to be spending their time well; yet the rural school, close by 
the field to be ploughed, ignored the match and kept its 
scholars penned up. 

We take town children to big halls and give them fine 
concerts to develop their power ofjappreciating good music ; 
but we do not take country boys to a field four furlongs from 
their school, even when past masters in the art of ploughing, 
who for ten years have acted as judges at such contests, are 

* Christoph (loc. cit,) states that Holy (see Berichted, Landw, Inst,, 
HaUe, 1907 18) has proved that leaf margins of Cocksfoot, supplied 
with barbed teeth, have an injurious effect on the mucous membranes 
and glands of the digestive organs of domesticated animals. 

t Stapledon, B. G., and Davies, Wm.; ** Winter Bum (or * Browning,*) 
of Herbage Plants,’* this Joubnal, Vol. XXXII, February, 1926, 
p. 1002. 
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demonstrating to their juniors just how such work should be 
done. The Director of Education in this very district is fond 
of talking about the immense moral value of getting boys and 
girls to wish and to try to do something superlatively well— 
writing, sewing, singing. Well, here was a six**acre field 
ploughed perfectly; it was unanimously agreed that one 
might go a hundred miles and not see another like it; and 
here was a company of a hundred modem yeomen keenly 
watching and discussing the work, as the chilled-steel mould- 
boards, smooth as ice, turned over the furrow slices. The 
be-ribboned horses entered into the spirit of the occasion. 
A quiet, serious spirit pervaded the field ; and in the November 
sunshine master farmers showed their sons and servants just 
how ploughing should and could be done. Many a boy, had 
he been watching for half an hour, would have found a hero, 
and would have resolved that ho, too, would learn to plough 
like that, and would be proud to share in so fine a pursuit as 
agriculture. 

These men were allowed 5| hours to plough half an acre. 
So the field was set out in half-acre plots, a splendid opportunity 
being thus given for one to learn to know what an acre really 
is, a thing one cannot learn in school. Indeed, one could readily 
have found four or five “ sums ’’ involving square measure for 
boys to have worked as they waited, finding out that arithmetic 
was of some use. And what a useful pleasant time could have 
been spent over the plough itself, for of course there was a 
spare one, an old Roberts, on the field. All country boys, and 
indeed town boys too, ought to have a lesson on the plough. 
We give them lessons in mechanics, with little toy pulleys and 
wedges and inclined planes and so on ; but how much more 
practical and businesslike to have an actual plough, borrowed 
from a farmer, and to study its parts and their functions. 
Here are levers, wedges, and wheels. And surely the mould- 
board, or breast—which deftly turns the slice that coulter 
and share have cut—^the one vertically and the other hori¬ 
zontally—^is a beautiful example of the inclined plane. 

How deep does one plough ? And how is the depth increased 
or decreased ? How wide is the furrow-slice, and how is that 
width altered ? What is the function of the furrow-wheel and 
of the land-wheel ? And how did the ploughman manage with 
the old swing-plough that has no wheels at all ? These things 
can be found out by examination, but are better taught by 
demonstration on the field. The wheel standards and ootilter 
clip have their interest, though they do not raise questions 
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about forces, as do the hako-and-chaiii or the bridle, swing-trees 
and chains, and the pull of the horses. How long are the 
handles or stilts ? Anyone can see that, as they are levers, 
there would be greater mechanical advantage were they ten 
feet long instead of six ; yet on the field any boy would see, 
and say, that with longer handles headlands would have to 
be wider and reins longer, whilst control over the horses would 
be less. 8urely the thinking out of all the i)oints about these 
stilts is as good mental exercise and as good “ mechanics ’’ as 
many other things we do in school. 

It would puzzle many a clever person who looks on a newly 
ploughed field to say just what path has been followed by the 
plough. From ridge to ridge measures one chain ; but how are 
the ridges set out when several ploughs are to work together ; 
and how are these furrows formed ? In these days of binders, 
furrows have to be shallow ; but why ? And looking over a 
finished land one sees a perfectly clean surface, no grass or 
stubble or manure lying upon it, if a prize ploughman has 
worked. How is that done ? At our ploughing match one 
could see the ball and chain hanging on the plough, the former 
gently forcing the grass below the surface as the machine 
moved on. But however well this is done the grass will grow 
in the seams of the ploughing if the winter be mild. 

Here is the place to talk about the skim-coulter. This is 
really a miniature plough in itself. It is on the beam, and 
travels in advance of the plough’s cutting parts ; it pares 
away the edge of the furrow-slice, turns it over, and puts it 
at the bottom of the furrow so that it is covered up by the 
slice of clean earth turned on top of it. The skim is a very 
necessary contrivance when there is manure to be ploughed in. 

The fact is that the modem plough is quite as well worth 
study as is an engine or a voltameter or an Attwood’s machine 
or a calorimeter. It has a long, long history behind it. One 
can easily obtain pictures showing the primitive plough still 
in use in the East—say, in Palestine—^to-day. Then one may 
get the catalogues of the great British makers and see the most 
modem ploughs—disc ploughs ; digging ploughs that leave the 
soil as well broken and the rubbish as well buried as if the 
work had been done with a spade ; ploughs that take out four 
furrow-slices at once; the double mould-board plough for 
preparing the land for turnips and for earthing potatoes. The 
modem idea is to plough so that the furrow-slice falls over and 
breaks and leaves a surface without any distinct lines and in 
a state fit for a seed bed. But we need not with our schoolboys 
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go into all the details. We are told that boys should read just 
enough good literature in school to give them a taste for it, 
so that they eagerly seek it when schooldays are over. In the 
same way we may open their eyes to what is happening in the 
world of agriculture, make them eager to know the history of 
the plough, its development during the last hundred years, the 
possibilities still before it, and the interest and joy of the 
ploughman^s life. What one will never be able to explain is 
why a ploughman should be regarded as an unskilled labourer 
and paid less than a tram conductor or street-sweeper. We 
may, however, make them see what industry, science, ingenuity, 
experience, observation have gone and are going into the 
development of this oldest and most indispensable of the 
world’s arts. And we may make them see how honourable an 
occupation it is, what demand it makes on one’s brain, and 
how satisf 3 dng it is as one’s calling in life. 

Of course the plough and ploughing form only one item in 
farm work. Almost every other has its educational side too, 
which even the elementary school should not ignore. At our 
ploughing match we could see in the next field men at work 
drilling in wheat and immediately harrowing after it. How 
much seed do they use to the acre ? And how much ground 
will a man sow in a day ? And what has been done to the 
ground to prepare it for the sowing ? All the year round there 
are things of this sort to be studied, and schools in or on the 
edge of the country might well base all their work in science 
and nature study on these things of the farm. 

It is a good sign that ex-schoolmasters should be so keenly 
interested in a ploughing match. One of our four was secretary. 
Another is now finding a very profitable occupation in advising 
farmers about their grass land, and what mixtures of seeds to 
use for a one, two, three, or four years’ ley. For 25 years he 
has studied this matter closely; now he represents a large 
firm of seed growers, and selh for them. Did he when at school 
bring this special knowledge of his into his “ schemes of work ” ? 
Did his boys and girls grow up to think of agriculture as an 
occupation for folk with brains, and as being a line of life 
vastly more attractive than any the city could offer ? Did he 
educate his pupils by bringing them into contact with the 
living, growing things of the farm, and with the poetry of 
them ? In short, did he ever take his boys to a ploughing 
match and fill their minds with information such as that of 
which we have spoken ? Perhaps he did. Oertainly younger 
men, coming to the country with more open minds on the 
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subject of the scope and method of education, must do all 
this. It must not always be a case of “ the ploughman homeward 
plods his weary way ”—^for his way is not necessarily more 
weary than that of other people. We must put the other side— 
No oourtier may 

Compare with them who clothe in grey 
And follow the useful plough. 

If ever the countryside is to come to its own again the country 
school will have a hand in the doing of it; and if ever education, 
urban as well as rural, is to become more natural, more sincere, 
more truly popular, more genuinely effective on the fortunes 
and souls of the nation, the reformation will probably start 
with a demand from country people. 


PIG CARCASSES FOR WILTSHIRE BACON 

H. R. Davidson, M.A., Dip. Agbic., 

School of Agriculture, Cambridge, 
and 

J. Andreasen, 

Manager, St. Edmundshury Co-operative Bacon Factory, Ltd. 

It might be imagined that sufficient information is available 
to guide the pig keeper in the selection of pigs that meet the 
requirements of the curer of Wiltshire bacon, but the writers 
believe that something more detailed than has yet been 
published, assisted by photographic views, not only of sides, 
but also of cuts, might help the breeder of bacon pigs to 
understand more clearly the importance of the points which 
are stressed by the factories. The teacher and student of 
animal husbandry, too, will find little in textbooks on pig 
keeping about this subject, beyond a brief summary of the 
somewhat idealized ‘‘ standards of excellence as laid down 
by the various pedigree breed societies. 

The Grocer’s Requirements. —^The demands of the consumer 
must be the standard by which the producer is controlled, 
and so, in buying sides of bacon, the grocer or other retailer is 
guided in his selection by the requirements of his customers. 
While certain portions of a side of bacon are boiled, the greater 
part is required for the breakfast table. This usually means 
frying in thin slices, and the cuts of bacon in greatest demand 
are those which, when fried, will not break up or lose their 
shape too much, and which at the same time have the 
proportions of lean and fat which suit the public taste. 
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From this aspect, that is, solely from the consumer’s point 
of view, it is interesting to make a preliminary investigation 
of the cured baeon side. As the slices or rashers have to be 
of a convenient size for fr 3 dng, the side has first of all to be 
divided into a number of “ cuts ” of a manageable size. Not 
being of uniform dimensions throughout, and containing, even 
when cured, a few bones, the cuts cannot be made 
symmetrically ; and so in the majority of cases the Wiltshire 
side is cut up in the manner illustrated in Fig. 1, although 
there are, of course, minor local variations. From this it will 
be seen that a preliminary division is made into fore-end, 
middle, and gammon. With the exception of “ picnic ” hams, 
formed from the shoulder, the term ‘‘ ham ” is used for the 
hind leg when it is cut off the carcass before curing, and in 
such cases it is cut into a more oval shape than the gammon, 
which is removed by a straight cut (1).* 

The final division produces ten different cuts, and Figs. 2 to 
11 illustrate how these appear when cut from a good quality 
side. It will be seen at once that there is a very great difference 
between the shapes and the proportions of individual cuts, 
and this gives the key to the different value set on each by 
the grocer. The following description will help to indicate the 
reason for these different values. 

Oammon Hock ,—The view of this cut given in Fig. 2 suggests 
that it is very full of lean meat and as suitable for boiling as 



Fig 1.—^Divieion of a bao(m side into grocer’s cuts, 
* For references see p. 1102. 
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the corner gammon, but it has to be remembered that the 
photograph does not show the shank part of the leg at the 
back, which consists almost entirely of bone. For this reason 
the value per pound is very considerably less than several 
other cuts. 

Corner Gammon (Fig. 3).—This represents the meat near the 
root of the tail and, when properly cut, contains nothing more 
than a small piece of the leg bone. It is essentially suited for boiling 
as, unless cut from a very fat pig, it consists almost entirely of 
lean flesh. It is equivalent to the choicest part of a boiling 
ham. 

Long Loin (Fig. 4).—While of a size and shape suitabb for 
producing very good rashers, with a nice proportion of lean to 
fat, this out as a whole contains a higher proportion of bone 
(mostly ‘‘ oyster bone than the other back cuts. 

Short Back (Fig. 5).—^This cut shares with the comer 
gammon the distinction of being higher priced than any 
other. It is easy to see that an attractive rasher can be cut 
from it, and there is hardly any bone present to reduce the 
total amount of meat. 

Rib Back (Fig. 6).—Here again the suitability for slicing 
into rashers is obvious ; and it is probably only the amount 
of rib bone present which relegates it to sharing second place 
with the long loin. 

Flank (Fig. 7).—Coming next to the underpart of the pig, 
it may at first sight seem surprising that the flank should be 
recognized as almost the poorest cut. The large expanse of 
lean moat, however, does not extend very far into this piece, 
and the bulk of it when sliced gives such a narrow rasher that 
it dries up almost to a string when fried. 

Thin Streaky (Fig. 8).—^Both of the streaky cuts are well 
known to the housewife, and are justifiably popular on account 
of the alternate layers of lean and fat. The thin streaky, 
however, coming as it does next to the flank, is liable to 
suffer from the same trouble of thinness. For this reason it 
is not quite so popular as the thick streaky, and it is easy to 
understand the very great importance placed by curers on 
thickness of streak or belly when grading carcasses at the 
factory. 

Thick Streaky (Fig. 9).—^Provided that the belly is thick, 
this can always be relied on to give satisfactory rashers selling 
at a price only slightly lower than those from the back. 

Collar (Fig. 10).—With the exception of the flank, both of 
the cuts compiising the fore-end are the lowest priced of all 
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the cuts, and from the photographs it is not difficult to 
understand the reason. During the process of curing, the 
blade bone or shoulder blade is removed from the part of the 
side which becomes the collar, and this leaves an irregularly 
shaped space, part of which is seen in the photograph, and 
which obviously interferes with the possibility of cutting an 
unbroken slice. In addition, it will be seen that the muscles 
run in all directions, some of them going to the neck to support 
the massive head and others to the foreleg. Connected with 
this, too, is much gristle, which forms the attachments of the 
muscles to the bones. 

Fore Hock (Fig. 11).—similar criticism can be applied to 
the fore hock which in addition suffers, like the gammon hock, 
from the presence of a considerable portion of leg with its 
attendant waste. 

The actual weights and values of the side which is illustrated 
are summarized in Table I, which indicates what the public 
wants and therefore what the retailer demands from the 
factory. 

Table I. —Proportions and Values op Cuts in a Good Quality 
W n/rsHiRE Side. 


Cut 

Weight 

lb. 

Per cent, 
of total 
weight 

Price 
per lb. 
s. d. 

Value of 
cut 
s. d. 

Per cent, 
of total 
value 

Gammon hock 

8*7 

16*6 

1 

6i 

12 


— 

Comer gammon .. 

4.4 

7*9 

2 

H 

10 

11 

— 

Long loin .. 

3-2 

6*7 

2 

1 

6 

8 

— 

Short back 

4-3, 

7*7 

2 

6f 

10 

8 

- 

Rib back .. 

8*8 

16*8 

2 

) 

18 

4 

— 

Flank 

2*6 

4*6 

1 

OJ 

2 

8 

- 

Thin streaky 

2*8 


1 

7i 

4 

7 

— 

Thick streaky 

6*2 

9*3 

1 

10 

9 

4i 

— 

Collar 

7*3 


1 

2i 

9 

0 

,— 

Fore hock 

8*6 

16*4 

0 

»i 

6 Hi 

— 

Gammon .. 

13*1 

23-6 

1 


23 


26*6 

Middle .. 

26*9 

48*1 

2 

0 

62 

H 

67*1 

Fore end .. 

16*9 

28*4 

1 

0 

16 Hi 

17*4 


The summary at the bottom of the table shows quickly which 
parts of the carcass are the most desirable, but the more 
detailed figures given above explain the reasons for these 


variations. 


The Carer’s Bequirements.—It might be thought that any 
pig carcass which would produce a cured side, suitable for the 
retail trade, would be satisfactory from the curer^s point of 
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view ; but there are in practice several other factors of great 
importance in connexion with factory management. While the 
farmer is familiar with the fact that the primary offals are 
removed from the pig before he is paid on the weight of the 
carcass, it must also be remembered that there is a further 
considerable shrinkage in weight due to the removal of the 
secondary offals during the process of curing. These secondary 
offals consist of the following parts :— 

Head. Tender loin (equivalent to “undercut” of beef). 

Feet. Aitch bone (pelvic bone). 

Tail. Blade bone (shoulder blade). 

Backbone. Kidneys. 

Leaf fat (lining the 

abdominal cavity). 

In the case of a 200-lb. live pig the loss from live to dead 
weight is approximately 25 j)er cent., while the loss of secondary 
offals from carcass to cured side is about 20 per cent, of the 
carcass weight, or 15 per cent, of the live weight (2). These 
are, however, only average figures, and there is very consider¬ 
able variation between individual pigs. It is obvious, therefore, 
that the careass which is most profitable to the factory is one 
in which the secondary offals form the smallest possible 
proportion. It is true that they are not wasted, but taking 
them as a whole, they do not realize more than half of the 
price per lb. which is obtained for the bacon, although the 
farmer has to be paid at the factory for the whole carcass, 
including these offals. 

The question of carcass weight, too, is of considerable 
importance to the factory, and for this reason. A pig which 
yields a carcass weighing less than seven score (140 lb.) is 
seldom, if ever, sufficiently mature to give a high enough 
})roportion of lean and fat to bone, and there is also a very 
grave risk that the streaky will not be sufficiently thick. On 
the other hand, when the carcass weighs more than nine score 
(180 lb.) two serious faults generally appear. The back fat 
is nearly always too thick, and there is a tendency for the fore 
end to assume too great a proportion in relation to the middle. 

Faulty Sides. —^Having discussed the valuable points, it is 
important to examine the faults which have to be avoided in 
maintaining a regular supply of best quality bacon. 

Fat Sides ,—^It is easy to see why the factories specify that 
the back fat should be even and not more than in. to 2 in. 
thick. Fig. 12 is a photograph of a ‘‘ short back from a 
stout pig, and indicates the unpleasant nature of a rasher 
from such a out. 
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Seedy Cut ,—Seedy cut, an example of which is shown in 
Fig. 13, is a black or reddish brown discoloration which occurs 
in the bellies of many black or red pigs. It represents the 
milk-producing tissue of the udder, and as the ducts or tubes 
of the udder tissue are formed from the skin during the growth 
of the embryo pig, it follows that this tissue will be of the same 
colour as the skin of the udder. For this reason, seedy cut is 
never noticed in white-skinned pigs and is mostly troublesome 
in the black breeds. Gilt pigs, which have not been spayed, 
develop more udder tissue than spayed pigs, and so are more 
apt to show seedy cut; but it may even sometimes occur to 
a slight degree in hog pigs just under the nipples. It is not 
in any way harmful, but is very much disliked, and so the 
factories usually remove that part of the belly in which it 
occurs, and as a result lose several pounds of otherwise valuable 
bacon. While seedy cut does not occur in all black pigs, the 
preference for white-skinned pigs can be easily understood. 

Thin Streaks ,—In view of the great depreciation in value as 
the streaky cuts get too thin to be fried successfully, the 
importance of a thick belly is easily understood. In nearly all 
cases this tendency to thinness is due to faulty breeding,^ as 
indicated in Fig. 14. In this it will be seen that, in spite of the 
thin flank, the back fat is thicker than it ought to be, indicating 
that there was no possibility of the pig having been starved. 

Soft Fat ,— Bad texture of the lean, and particularly of the 
fat, is responsible for a greater depreciation in value than 
possibly any other fault, and it is unfortunately very difficult 
to detect before slaughter. Very much still remains to be 
learnt about this difficulty, but with the exception of pigs 
which have been ill or very unthrifty, soft fat must be mostly 
attributed to bad feeding. There is reason to believe, however, 
that pigs which fatten very rapidly because of good manage¬ 
ment will produce firmer fat than animals fed on the same 
rations, but which have suffered from general unthriftiness. 

Heavy Fore Ends ,—^The loss due to this fault can be gathered 
from Table I, but Fig. 15 illustrates an unbalanced side of this 
kind. 

The Farmer’s Ideal Bacon Carcass. —^It has already heesi 
pointed out by one of the writers (3) that the production of 
an ideal carcass is really only one-third of the problem of 
bacon production, and that both high fecundity and rapid 
growth affect his financial results to an equal or even greater 
degree. Confining our attention at present, however, to the 




1927.] Pig Carcasses for Wiltshire Bacon. 


1101 


carcass, the points which the farmer should try to achieve are 
the following (see Fig. 16) :— 

(i) A carcass weight of from 140 lb. to 170 lb. 

(ii) Small proportion of secondary offals, particularly head, 
feet, and coarse bones. 

(iii) Light fore end. 

(iv) Full, well-shaped gammon, well fleshed down to hock. 

(v) Long middle, 36^ in. 

(vi) Back fat even; preferably IJ in. but not over 2 in. 

(vii) Thick streak and flank, not less than 1J in. 

(viii) Absence of seedy cut. 

(ix) Firm fat. 

In the past, the St. Edmundsbury Co-operative Bacon 
Factory, Ltd., at Elmswell, Suffolk, has been able to give a 
bonus of l/- per score on all pigs which come within the 
proper weight limits, and which are neither too thick in the 
back fat nor too thin in the streak, provided always that the 
faults which have been specially mentioned are also absent. 
For the present, while the home bacon-curing trade is passing 
through such a difficult time, the management committee of 
this factory is not able, unfortunately, to pay this bonus. It 
is hoped, however, that the passing of the depression will 
allow the payment to be resumed, as it represents about 8/- 
per pig, or, approximately, 6 per cent, of the cost of production. 
Apart from the immediate increase in selling price, the 
improvement of the carcass is of importance, because it is only 
by producing a standardized article, which meets the market 
requirements, that the breeder will be able to create for 
British bacon the constant and regular demand so essential 
for the welfare of the industry. 

Breeding Investigations. —^With the object of flnding out how 
to produce the largest number of first-grade pigs, an investi¬ 
gation was recently carried out at the experimental farm of 
the Elmswell factory. A number of pure and cross-bred pigs 
were bred and fattened, and full details of each carcass were 
obtained from the factory after slaughter. In Scandinavia 
[(4) and (6)] it is possible to obtain information of this kind for 
a very large number of herds, but so far the results obtained 
at Elmswell are almost the only ones obtainable in this country. 
Owing to an outbreak of swine fever the experiments had to 
be stopped last year, but even the first results obtained are 
suggestive. Although the total number of pigs was not great 
enough to make the percentages sufficiently reliable for detailed 
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publication, it was found that where the pure-bred pigs were 
used the grading tended to be uniform, whereas first-cross pigs, 
although they are generally believed to be very thrifty, tended 
to vary very much as regards quality of carcass, between the 
different qualities of their parents. 

This indicates that what might have been suspected from 
theoretical considerations does actually occur in practice, and 
that the selection of valuable pure-bred strains of tested 
carcass quality may be a more profitable line of procedure 
than the present almost universal practice of producing 
first-cross animals. At any rate, the results so far obtained 
show how important it is that further tests should be made 
on a large scale in order to obtain information of this kind for 
the majority of herds in the country. 

Conclusion. —^An effort has been made to demonstrate in 
some detail the class of pig carcass which the farmer should 
attempt to produce if he wishes to supply a factory dealing 
with Wiltshire bacon. The best way to understand the reason 
for these details is to begin with the bacon as sold over the 
counter and, working back from that, to see first of all what 
is the kind of side which appeals to the grocer, and then to 
examine the class of carcass which the curer requires in order 
to produce such a side. The present somewhat vague recommen¬ 
dations before the farming public to breed “ long and 
deep ” pigs are not sufiicient, and attention must now be 
directed towards studying closely the actual dimensions of 
high quality sides, and then the factors concerned in their 
production. A beginning has already been made in Scotland 
by the institution of a pig testing station under the control 
of the Animal Breeding Research Department of Edinburgh 
University, but a wider development of these investigations, 
including the institution of pig recording societies, which 
would greatly increase the scope of the testing station, 
is required if information is to be obtained regarding the 
requirements of different branches of the bacon and pork trade, 
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THE AGRICULTURAL ECONOMICS 
RESEARCH INSTITUTE, UNIVERSITY 
OF OXFORD 

C. S. Obwin, M.A., 

Director of the Institute, 

This Institute was established in 1913 as the result of the 
University’s application to the Ministry of Agriculture for a 
grant in aid of economic research in agriculture. A grant of 
£600 per annum was given, the University contributed a 
further £300, and the Master and Fellows of Balliol, to show 
their interest in the work, voted £50, so that the total annual 
income available at the start was £960. 

The responsibility for the Institute within the University 
devolved upon the Committee for Rural Economy, and this 
Committee delegated its functions to an Advisory Committee 
for Agricultural Economics, composed mainly of resident 
members of the University, together with one or two other 
people who were thought likely to be helpful by reason of 
particular qualifications. 

No scheme of work had been planned for the new Institute. 
The study of the structure of the agricultural industry and of 
the organization of the farm is a comparatively recent develop¬ 
ment of modem agricultural research. In its earlier stages 
the investigation of the farmer’s problems was limited to 
matters arising out of the application of the physical and 
biological sciences to the production of crops and to the 
breeding and feeding of live stock; and the setting up of the 
Institute in 1913 marks the realization of the fact that the 
study of economics can serve the farming community in many 
important ways. One of the hardest facts that experience has 
taught about agriculture is that “ good ” farming, i.e., the 
generous application of capital and labour to the business of 
production from the land, is not necessarily synonymo^us with 
“ successful ” farming. What the farmer needs, therefore, is 
the means to reduce to a minimum the economic uncertainty 
inherent in his business, and this can only be provided by a 
systematic study of the industry in all its aspects. 

Not only is such study necessary in the interests of the 
farmer and his men, but information is needed also for the 
better understanding of the larger question of the place of 
agriculture in national economy, and of the problem of the 
direction in which development is desirable. 
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There are many who are ready to prescribe for the ailments 
of the industry, their proposals including such things as the 
reform of land tenure, the closer settlement of the land, 
industrial farming, the adoption of Danish methods, and so 
forth. All these require interpretation in the light of prevailing 
conditions, and, whilst it is obviously outside the sphere of 
the investigator to apply himself to that which is ofl^n mere 
political propaganda, it is no less certain that it is his clear 
duty to study the facts of the situation and to elucidate them 
in a manner such as may assist the community to form right 
judgments upon questions of agricultural policy. 

Accommodation of the Institute. —In its early days, accommo¬ 
dation for the small staff was obtained in Barnett House, the 
centre of social economic studies in Oxford. Later, rooms 
were allocated in the new buildings of the School of Rural 
Economy, which were in course of erection at the time of the 
outbreak of the war. As the work developed, however, in the 
years following the cessation of hostilities the available space 
proved inadequate ; moreover, the growing requirements of 
the School made it desirable that it should resume occupation 
of the rooms loaned. Accordingly, in 1924, a grant was made 
by the Development Commissioners in aid of new buildings. 
This grant was applied by the University to enlarging Museum 
Cottage, a small house in Parks Road, situated most con¬ 
veniently next door to the Schools of Rural Economy and 
Forestry. The new home of the Institute, reconstructed under 
the supervision of Mr. P. Morley Border, F.S.A., was first 
occupied in August, 1925, and it has been described as “ a 
model of elegant simplicity.” The only feature of particular 
note is its library, as the other requirements of the staff are 
well met by the provision of rooms sufiScient to allow of work 
being carried on without the congestion which marked the 
closing days of the life of the Institute in its old quarters. 
The rooms and passages are ornamented by a small loan 
collection of agricultural prints, which includes some fine 
examples of the art of William Ward (1766-1826), most of 
them engraved from paintings by Thos. Weaver. 

Early Work of the Institute. —Coming to the work of the 
Institute, the first approach to the study of farm management 
problems was made by means of costing. Costing is, of course, 
only the means; it is not the end itself. Moreover, it is only 
one means by which to examine farm organization. A good 
deal of pioneer work was needed to secure the interest and 
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co-operation of farmers, and there was also much to be done 
towards the definition of principles and the evolution of 
methods which called for experimental work in agricultural 
costing as a preliminary to research. Work on these lines 
occupied the time of the Director and his staff of two assistants 
during the first year.* 

Although the costing method was thus the first line of 
attack on the problems of agricultural economics, it was always 
realized that it would not be sufficient in itself, and it was 
suggested by Prof. W. G. S. Adams, a member of the Advisory 
Committee, that valuable information could be collected by 
means of economic surveys. The evidence to be got in this 
way would be less complete than that furnished by the more 
intensive costing method ; on the other hand, a much greater 
mass of it could be collected by the expenditure of an equal 
amount of time and energy. At the outset these surveys were 
planned to deal with particular problems, and Mr. A. W. Ashby 
made a study of allotments and small holdings,t whilst Mr. 
J. Orr surveyed the systems of farm management prevalent 
in the counties of Oxfordshire and Berkshire.J This method, 
however, was found to be incomplete, for, although it must 
happen that special problems will arise for investigation, the 
study of farm economics as a whole cannot best be pursued 
by the examination of particular questions. Thus it was 
decided to inaugurate general surveys, designed to collect 
information of every kind which could be got by inquiry on 
the farm, to tabulate this in a variety of ways, and then to 
study the tables in order to see what information they afforded. 
The method has been made familiar by the work of American 
farm economists. Then came the interruption of the war, and 
although the work never stopped entirely, it was continued 
under conditions of difficulty and in a much restricted form. 

In 1919 the Institute may be said to have experienced a 
new birth. Additional financial provision was forthcoming, 
and the experience gained in the earlier years opened up a 
clearer view, both of the problems to be attacked and of the 
methods of approach. Work was developed upon the lines 

* C. S. Orwin, Farm Accounts (second edition), 1924. Cambridge 
University Press. Farming Coats (second edition), 1921. Oxford 
University Press. 

t A. W. Ashby, Allotments and Small Holdings in Oxfordshire^ 1917. 
Oxford University Press. 

XJ. Orr, Agriculture in Oxfordshire, 1916. Oxford University 
Press. AgricuUure in Berkshire, 1918. Oxford University Press. 
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both of the costing and the survey methods, and other inquiries 
subsidiary to this were also undertaken. 

Work in Progress. —The work now in progress may be 
summarized under the following heads : (a) Farm Management 
Studies ; (b) Rural Life Studies ; (c) Miscellaneous Studies ; 
(d) Work in the Advisory Province of Oxfordshire and 
Northamptonshire ; (c) Education. 

Farm Management Stvdies. —^These are carried on by 
personal investigation amongst farmers, whose co-operation 
in the work is essential. The methods of study may be 
distinguished as follows :— 

( 1 ) Costing. 

(2) Analysis of financial accounts. 

(3) Surveys : (a) directed towards the investigation of the whole 
business of the farm ; (6) dealing only with individual products 
or particular problems. 

About 75 farms are being studied by the first and second 
methods, including 28 farms representing some 12,000 acres 
which arc fully costed. The surveys made embrace about 
900 farms in category (a) in the following districts :— 



Type of 

No. of 

District 

farm 

farms 

( 1 ) Thames Valley district of Oxfordshire 

. Mixed 

90 

( 2 ) Oxfordshire (North) 

. Arabic 


(3) Northamptonshire .. 

. Feeding 
and 

1 172 


Dairying 

j 

(4) Oxfordshire (South) 

. Mixed 

145 

( 6 ) Oxfordshire (South) 

. Mixed 

119 

( 6 ) Wiltshire 

. Dairying 

200 

(7) Northamptonshire .. 

Dairying 

70 



(approx. 

( 8 ) Northamptonshire and Leicestershire 

. Feeding 

80 



(approx. 


As to surveys in category (6), perhaps the more important 
relate to the sugar beet problem* and to the question of the 
marketing of farm products.f Both investigations are being 
continued. An important study of the Law of D iminishing 
Returns is now nearly completed, and other studies are in hand. 

BuraJ Life Stvdies. —These, so far, have been limited to a 
survey of the Rural Industries of England and Wales.J The 

♦ A. Bridges and R. N. Dixey, Svgar Beet: Research Monograph 
No. 3, Ministry of Agriculture and Fisheries, price Is., post free. 

t F. J. Prewett, The Marketing of Farm Products, Pairt I, Live Stock, 
1926. Part 11, Milk (in the press). Oxford University Press. 

% Vol. I, Timber and Underwood Industries, and Some Village Work* 
shops, 1926; Vol. II, Osier Qrowi/ng, Basketry Industries, and Some 
Bural Factories, 1926 ; Vol. Ill, Decorative Crafts and Bural Potteries 
(in the press ); Vol. IV, iTj^e Bural Industries of Wales (in the preasi). 
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function and place of local industries in rural life cannot be 
overlooked in any consideration of the development of the 
countryside, and this survey was undertaken to throw some 
light upon the question of the survival of village crafts in a 
highly industrial country. 

Miscellaneous Studies, —Perhaps the most noteworthy work 
in this division completed so far is the Agricultural Adas of 
England and JToZe^.^ Other investigations now in progress 
include an inquiry into the incidence and extent of unemploy¬ 
ment in agriculture and the problem of live-stock insurance. 

Work in the Advisory Province of Oxfordshire and Norihamp’ 
tonshire, —The Institute undertakes advisory work in farm 
economics in this province. The main activities are concerned 
with costing and financial accounts, and advisory and organiza¬ 
tion work in connexion with the marketing of farm produce is 
being developed. In co-operation with the Agricultural 
Organizers of the two counties, lectures, both single and in the 
form of short courses, are arranged from time to time. 

Education, —^Work of a more directly educational character 
is undertaken by the Institute through the supervision and 
instruction of post-graduate students bolding scholarships from 
the Colonial Office, the Ministry of Agriculture and Fisheries, 
and the Board of Agriculture for Scotland. The scholarships 
differ in character, and in the length of tenure ; some of the 
scholars become members of the University and engage in 
definite research work, whilst others remain for a shorter 
period and receive a course of training in the methods of 
approach to the study of the economic problems of agriculture. 
Public lectures to farmers’ clubs, village clubs, and similar 
organizations are delivered by various members of the Institute 
staff from time to time. 

Space does not allow of anything more than this outline of 
the work of the Institute, but a full report has been issued 
and anyone interested can obtain it by application to the 
Secretary.^ 

^ J. Pryse Howell, An Agricidtwral Atlas of England and Walesa 1926. 
'Ordnance Survey Department, price 10 b. 

t The Work of the Agricultural Economics Research Institute, Oxford 
(second issue, 1926), la., post free. 
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THE DOWNY MILDEW OF THE HOP 
IN 1926 

Pbof. E. S. Salmon and W. M. Wabb, M.So., 
Mycological Department, South - Eastern Agricultural College, 
. Wye, Kent. 

The year 1926 is likely to be memorable in the history of 
hop growing in this country, as witnessing, for the first time, 
attacks of the downy mildew on the ripe or nearly ripe cones 
in a number of hop gardens, spoiling the colour wherever it 
occurred, and in many instances causing hops to be picked 
before they were ripe. In some cases a few acres of hops 
were left unpicked as worthless for the market- In view of 
certain alarmist statements, however, made by those imper¬ 
fectly acquainted with the facts, it may be well to point out 
here that the proportion of hops affected with the downy mil¬ 
dew in the English crop of 1 926 was infinitesimal. A detailed 
account of all the outbreaks known is given below. 

In previous numbers of this Journal,* accounts have been 
given of the life-history of the Downy Mildew (Pseudoperono- 
spora humuli) and of the disease it causes on the growing ho^ 
plant and the cones. The present article deals with 
the further outbreaks that have taken place on the Continent 
and in this country, with certain facts observed in the life- 
history of the fungus, and the control measures most likely 
to keep this new disease in check. 

Dlstributicil on the Cont nent.— Germany. —^The hop gardens in 
Bavaria and Wurtemborg are beginning to be sorionsly affected, as 
those at Hallortau have been for the three years 1924-5-6. German 
brewers have founded an Experimental Station for the study of the 
disease,t under the direction of Dr. Hampp (of the Weihenstephan 
Institute), at Hull, near Wolnzach, in the centre of the Hallortau district. 
Detailed rej^orts on the occurrence of the disease in 1926 have been as 
follows : Hallertau (Pfeffenhausen)—^The appearance of the disease 
was noted by May 1, and on June 28 it was reported that the attack 
was general, and was notably more violent than last year ; in the 
Nandlstadt district approximately one-tenth of the acreage of hops was 
affected with the disease. At the end of July, damage was reported in the 
liop gardens round Mainburg, Wolnzach and north of Pfaffenliofen. 
More serious still were the attacks in the districts round Au, Nandlstadt 
and south of Pfaffenhofen, where the majority of the gardens suffered ; 
the cones were attacked and often remained small and stunted. At 
Horsbmek, the disease was obseived by June 12; reports from Ottensoos 
in October stated that the early varieties had been attacked, with the 
restilt that the cones wore incompletely developed and “spotted.” 
The disease was also stated to be present “ everywhere more or less ” 

♦ This Journal, xxxi, 1114 (1926); xxxii, 30 (1926); and xxxm, 
149 (1926). 

t Le Petit Journal du Braaseur, xxxiv, 1113 (1926). 
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in the district of Speickem. Here and there in the Spalt district the 
Hallertau variety was attacked in August just as it was coming into 
hop. At Wassermungenau the disease was observed to bo present 
in many of the hop gardens by Jime 14, and the hop leaves were re¬ 
ported as being spotted, as though marked by “ rust.” At Rottenburg 
(Wui'temburg) it was found in June, following a wot period, that most 
of the gardens were affected. The disease was also reported from 
Franconia (Gobirg).* C. Vermeulen has statodf that the disease 
ai)pearod in the Hallertau district in 1924 and reappeared in 1926, 
during the latter half Of the harvesting of the crop, owing to very 
rainy weather. It is also stated that different varieties of hojis show 
varying degrees of susceptibility and that the Hallertau vaiiety seems 
to be by far the most susceptible. Dr. F. M erkenschlager has assertedJ 
that, both in 1924 and in 1925, certain vaiietios of hops (the names of 
which are not given) grown in Geimany, proved “ immune ” and that 
a great demand has arisen for those varieties. The statement as to the 
existence of resistant German varieties is also made by Prof. Korff, who 
remarks, lamevor, that theie is as yet insufficient experience on the 
point. As a rule tiie early varieties are only rarely attacked.§ 

France .—It is stated that the disease has invaded several districts in 
Alsace, also that it has damaged the crop in the districts round 
Hazebrouck. || 

Czechoslovakia.- -The disease is reported to have occurred in the 
south and south-east districts of Saaz.1l 

Belgium .—In June, the Belgian Minister of Agriculture officially 
rej)orted the o(?curren(je of the disease in the East of Brabant and 
recommended that control measures should be taken at once. M. r/\bb6 
A. De Jaeger, Secretary of the F6d6ration Houblonnioro du Pays de 
I*opcringho, ro])ortod at a conference held in June that the outbreaks 
of the disease in Belgium were causing grave anxiety. A new variety 
( “ Precoce ’* § ) is stated to have proved somewhat resistant to both 
mould and downy mildew.** The Hallert^p variety, when grown in 
Belgium (at Poperinghe) has proved very susceptible to the downy 
mildew.tt One result of the occurrence of the disease in England has 
been a petition in Belgium to prevent the importation of dried English 
hops of the 1924 croji, partly on the ground that the fungus might 
thereby be imported also. In a question addressed to the Minister of 
Agriculture in the Belgian Parliament by a deputy from Alost, the state- 

* Le Petit Journal du Braaaeur, xxxiv, pp. 013, 771, 803, 870, 871, 
935, 1073, 1116, 1117, 1307 (1926). 

t l.c.,p. 814 (1926). 

J Merkenschlagor, F. ; “ Bomerkungen zu den neuen Hopfenkrank- 
heiten ” : (in) Allg. Braueru. HopfenZeit.^ n. 36, Feb., 1926. Reprinted 
in Le Petit Journal du Brasseur, xxxiv, 221 (1926). 

§ Prof. Dr. Korff : Dor falsche Mehltau des Hopfens: (Bayeriache 
LandeaanataU fiir Pflanzenhau u. Pflanzenachutz, Miinchen, Flugblatt 
n. 47 (1926). 

II Le Petit Journal du Braascur, xxxiv, 869, 1145, 1377 (1926). 

H l.c., p. 1146. 

** l.c., pp. 919, 926. Seealaopj). 1270 and 1339 for other references to 
the occurrence of the disease in Belgium. 

tt l.c., p. 1029. • 
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ment was made that in 1024 the disease attacked a great part of the 
English crop of hops.* 

Jugoslavia. —It is reportedf that the disease had been observed at 
Sachsenfeld (Zalec> in 1024 and 1025, and that it occurred also in 1026. 
The late varieties of hops were reported to be attacked at Sanntal 
(Zalec). 

Oeeurrenee of Downy Mildew In England.— On the Growing Bine.-- 
In 1026 the downy mildew of the hop first came to the writers’ notice 
on March 26, in the experimental hop garden of Wye College, where a 
single short “ spike ’’-like shoot was found growing from the rootstock 
of a hill, as shown in Fig. 1. This “ spike ” was cut off and examined 
microscopically ; the spawn (mycelium) of the fungus was traced 
internally down the stem and into a portion of the crown, where it was 
plentiful in the cortex and occasionally in the bast. It was detected also 
in the interior of the young expandeci leaves borne by the “ spiked ” 
shoot. No spores had yet been produced, but on the “ spike ” being 
kept in moist air in the laboratory, these were produced in abundance 
by March 30. The first “ spike ” producing spores in the open at Wye 
was found on April 6. 

A letter received from a hop grower (conversant with the disease) at 
Paddock Wood, Kent, reported that he had observed “ spikes ” in his 
hop gardens on March 31, and that, by Aj)ril 8, they were to be found 
“ here and there in all the early and midsoason varieties.”t Specimens 
of “ spikes,” obtained from a garden of Bramlings, were received in 
Api*il from a farmer near Tonbridge, who wrote on May 10 : ” We are 
pulling out these ‘ spikes ’ for the second time ; we find mostly one 
or two in a hill, but some hills have three or four.” 

The production of “ spiked ” shoots continued during May, and, by 
the 18th of this month, secondary infection, in which the fungus 
produces well-marked angular spots on the leaves,§ was well established 
in certain hop gardens. This sjiread of the disease is caused by the 
spoms produced in damp weather on the surface of the ” spikes ” and 
on their leaves. Fig. 2 is a photograph of a hill which produced a 
largo number of “ spikes.” It is most important, in order to control the 
disease at the start of the season, that the ” spikes,” produced in April 
and May direct from the crown of the hill,|| should be detected and 
pulled out and burned. This is the first infectious stage of the disease. 

At the end of May and during June and July, the attacks of the 
downy mildew, on apparently healthy bines, trained up, were observed 
in many hop gardens in Kent. The result of the attack is the develop¬ 
ment of ” spiked ” tips and laterals, the leaves of which become so infected 
with the fungus that, in damp weather, their under-surfaces are more 
or less blackened by the production of the dark masses of spores. This 
is the second infectious stage of the disease. The appearance of these 

♦ Le Petit Journal du Braaseur^ pp. 581, 1208, 1305, 1338 (1026). 
This statement is not correct; the disease, if it occurred at all in the 
English 1924 crop, was extremely rare, and the crop as a whole was quite 
lui^ected. 

t I.C., p. 905. 

{ Shoots of the late varieties were not yet sufficiently forward to show 
whether they were diseased or not. 

§ This JOUBNAL, XXXI, 1144, Fig. 3 (1925). 

II Those “ spikes ” may be termed “ basal spikes ” in contra¬ 
distinction to the “terminal leafy spikes” produced at the tips of 
otherwise healthy bines. 




Km;. J, I)»)wnv Mildew of the Flop: One iiealt )j\ shoot (/f7/)and oiio 
(lisoMsed ** sjiike '’-like slioot Su<‘h “ sjiike.s," i(M-ojj;ni/j»h]f h\ 

tljeir sjlv('rv colour and jiorinaiieidly stunted growth, should he < on- 
sistcnt ly i<>nM)ve(l from t Fie time of tlu'ir first appearaiMi*. (li iiat si/c ) 


To fac,> p.ig€ 111 >. 




I)()\\n\ Alihlrw t>f tin* Hop : \ ]ull sliowiii^ m, larj^e niiinbor of 
spiko sliot)ts. top'tlior willi several tionnal yoiiii^jj l)ines. 

Hiisiiig honi Ihi* rootstock, May 21, I02(>. ([ Tint, size.) 






Fig. 3.--Downy Mildew of the Hop ; A hran. h of (vanetv Ym. 4. -Diamiv Mildew of the Hop : A branoli of hops (variety 

Cobbs) showint^ discoloration caused bv the fungus. {C^onipare Cobbs), heallhv and of good colour. (About ^ nat. size.) 

Fig. 4 ) Small angular spots are present on the leaves : these 
provide an additional means of recognition of the disease 
(About i nat. size ) 



Fig. 5. —Downy Mildew c»f the Hop : (’ones showinjj the effects of attack in varying doc:ret‘s C'f't-tain “ ]ietals ” 
only, of a. c, d and f have been turned brown (sometime'^ in vertical rows) One tone (6) i= healthy and of 
good colour, and one (e) has been turned completely brown by the funerus, (1[ nat. size.) 
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leafy ** spikes ” has been fully described and illustrated in a previous 
article.* It will not be without interest, however, from the practical 
side, to describe certain cases which were observed in 1926. 

On June 1, a farm in the parish of Chilham, K^ent, was visited. The 
garden of two and a-half acres was planted with the Tutsham variety, 
the plants being about ten years old. In the part of the garden worst 
affected, 25 per cent, of the hills showed the disease. Many of the bines 
had already been trained up, and in the case of the diseased hills, one 
or more of the bines had developed, at three to foui’ feet from the ground, 
the characteristic “ spiked *’ tip. The leaves of these “ spikes ” were 
producing spores in such profusion that on a “ spike ** being tapped 
sharply, the spores were dispersed in a visible cloud through the air. 
The diseased hills were also producing basal shoots, some “ spike ’’-like 
and others of the leafy type.f A few leaves, low down on healthy bines, 
were found with reddish, angular spots, showing that secondary 
infections were taking place. The farmer was confident that this was the 
first time that his hop garden had shown diseased bines and no trace of 
disease hfiKi been noticed on the hop cones in 1925.;): The work, 
carried out by women, of pulling out by hand all the affected sht)ot8, was 
already in progress together with that of “ cleaning ” the hills and 
“ stripping ” the bines up to one foot from the ground. It may be 
mentioned here that the control measures adopted through the growing 
season, viz,, the removal of all “ spikes ” that were successively produced, 
the “ strijiping ” of the bines gradually to just above the breast wire and 
the removal of lateral shoots from the “ stripped ” bine, the “ cleaning ” 
of the hills by removal of shoots and runners, were carried out under the 
supervision of the farmer and were successful. Complete contiol of the 
disease was obtained ; all the hops were picked from the garden in a 
perfectly healthy condition, the colour being very good indeed. On this 
farm, “ spikes ” wore observed in all tlie other gardens (Biarnling, 
Cobbs); the same control measures were adopted and in no case 
did the disease appear on the cones. The results obtained on this farm 
ai*e particularly interesting when it is remembered that, as described 
below, the hops in other gardens in Kent (some in the same district) 
were seriously attacked by the disease. 

On June 7 a garden near Canterbury was visited, whore the varieties 
Eastwell Golding and Amos’ Early Bird are grown. The same pro¬ 
duction of “ spikes ” was observed, and here again secondary in¬ 
fections wore just starting. The farmer and his bailiff were very sure 
that diseased bine had not occurred in 1925 and no injury to the (Jones 
had been observed that year. Adjoining one of tlie affected gardens was 
a new garden of Eastwell Goldings planted in 1925 with rooted sets. 
Several basal “ spiked ” shoots were found on these plants, suggestive 
of the sets having been diseased when planted. 

On the same day another garden, of the Branding variety, in Cliartham 
parish was visited. Many of the hills had produced bines, about three 
feet long, terminating in a leafy “ spike ” which was often black with 
m3rriads of spores of the fimgus. The farmer, who was constantly in this 
garden throughout the growing season, wae confident that the disease 
had not been present previously, nor had the cones been affected in 1925. 
The garden was in an isolated position. After inquiry whether “ wild ” 
hops existed in the vicinity, we were shown some of these growing in a 
hedge adjoining the hop garden. These “ wild ” hops were found to be 

♦ This JOXTBNAL, XXXIII, 149, Fig. 4 (1926). 

t This JouBNAL, xxxni, 149, Fig. 2 (1926). 

% So far as was known it was the first appearance of the disease 
anywhere on this faim. 
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thoroughly diseased, a dozen or more basal “ spiked ** shoots full of the 
fungus being visible. The appearance suggested that the plants had 
been infected for a number of seasons.* 

In the case of a “ wild ” hop growing in a hedge at Bickington, 
Devon, spikes ” have been observed for throe years in succession. 
This fact is suggestive of the permanence of the disease in one spot. 

Other cases where “ spiked ” bines were produced occurred in gardens 
in the parishes of Cranbrook, Cuxton, East Mailing, and East Peckham, 
in Kent, and at Famharn, Surrey—the varieties affected being Cobbs, 
Kodmorshom Golding, Tutsham and Bramling. 

Investigations again showed that, wliere “ spikes ” are produced at 
the tip of trained-up bines, five to seven feet long, the pith is turned 
brown in that part and contains the spawn (mycelium) of the fungus. The 
spawn, however, is not continuous downwards, and in most cases is 
absent at the place where long lateral shoots develop after growth of 
the main bine had been stopped. Removal and burning of diseased 
“ spikes and the training up of healthy laterals is, therefore, the 
course which is still to be recommended. 

()cc24rr€vce on the Hop Con es ,—^At the beginning of hop-picking in 
1920 the sudden and severe infestation of many gardens by “ mould ” 
(both “ red ” and “ white ”), coupled in some instances with attacks 
of the downy mildew on the cones, led to somewhat alarmist statements 
being made in the Pressf and elsewhere. The investigations which we 
made in Kent in the worst affected districts showed that “ red mould ** 
was the agent responsible in most cases for the browning of the hopi^ 
and for the leaving of many acres unpicked. J 

* It is, apparently, not uncommon for “ wild ” hops in the hedges 
and by the roadside to show the “ spike ** form of the disease. On 
May 26 it was observed that “ wild ” hops by the roadside at Crouch, 
near Borough Green, Kent, were badly diseased and had produced 
both basal “ spikes ” and “ spiked ** tips of shoots at about five feet 
from the ground. 

t e.gf., in the Morning Post of September 6 : “ Many hop growers are 
alarmed at the appearance of a mysterious disease. At Matffeld (Kent) 
over 40 acres of promising hops have been completely ruined as the 
result of mould, and an outbreak of the mildew is reported to have 
occurred at Biddendon, also in Kent. There, vast quantities of healthy 
hops were suddenly attacked, and within a fortnight turned brown and 
wore absolutely spoilt.” 

} ” Mould ” in hops is caused by a fungus known as Sphaerotheca 
humuliy one of the so-called “ powdery ” mildews. In one 
form it is called by the farmer “ white mould ” and in another “ red 
mould,” but the two forms of the disease are caused by one and the same 
fungus. ” Mould ” is seasonal in character, being very bad in some years 
and slight or absent in others. As has repeatedly be^ pointed out, the 
disease can be prevented comparatively easily by sulphuring early in the 
season. A full description and a detailed account of the preventive 
measures that should be taken are given in the Ministry’s Mis¬ 
cellaneous Publication No. 42 (1925), price 2 b. 6 d. post free, and in a 
leaflet obtainable from the South*Eastem Agricultural College, Wye, 
Kent. Reports received from farmers, who make a regular practice of 
sulphuring their hops in the ” burr ” stage or earlier, show that, even 
in such a bad season for ” mould ” as 1926 proved to be, hops can be 
grown free from “ mould ” at picking time. 
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The first case* investigated of downy mildew attacking the cones 
was on August 26. In the affected garden (Bramling variety, five acres, 
Yalding) some of the hops on hills, distributed here and there throughout 
the garden, showed “ petals turned dark brown by the attacks of the 
fungus. The appearance of the hop cones was similar to that shown in 
Fig. 6 (a, c, d, f). “ Red rnovild ” was also present to about the same 

extent, often occurring on the same bines. The actual damage caused 
by the downy mildew was inconsiderable in this case, but the presence 
of the two diseases was causing the farmer to pick the hops bof oi e they 
were rijie. 

One of the most serious cases—and one of the most remarkable 
from the sudden appearance of the disease—occurred at Goudhurst in a 
garden of the Meopham variety. On August 20, the cones were noticed 
by the farmer to be “ speckled with brown ” and it was stated that this 
discoloration came suddenly and was not visible on August 19. 
Although thf‘ ho[)s were not quite ripe, a start was made with the picking 
on August 30, but after a portion of the garden (about 1,000 hills) had 
boon picked, the picking was discontinued on account of the disease 
having increased to such an extent that the hops had turned brown and 
were ruined for the market. At the time of our visit (September 1) the 
hops left were badly discoloured and the general appearance of the 
crop was as though it had lieen scorched. The effe(;t of the disease on 
the cones was similar to that shown in Fig. 3. Although “ mould ” was 
present to a slight extent, this was not responsible for the general 
browning that took place. The affected Meopham garden had been 
planted 42 years, and here and there a hill of the Fuggles variety had 
been planted. The Fuggles wore loss severely attacked ; the cones were 
greener, but nevertheless were frequently spotted with brown, due to 
the attack of the downy mildew. The farmer had never experienced the 
disease before, and had no knowledge of any spikes ” having occurred 
in the garden during the growing season. Adjoining the Meopham 
garden was a small garden (about two acres) of Bramlings, grown from 
sets j>lanted in 1926. Angular spots caused by the downy mildew were 
present on the leaves, and the fungus occurred also on some of the few 
cones that were present; no “ spikes *’ were observed. Outbreaks of the 
downy mildew were known to have occurred in neighbouring parishes. 

Another case of a sudden and severe infestation occurred in Maiden 
parish. A six-acre garden of the Tolhurst variety was attacked by the 
downy mildew, which turned the hop cones brown. The farmer stated 
that the disease came on very suddenly--** the browning occurred 
within one day.’* The hops were entirely discoloured. A little “ red 
mould ” was present also, but the downy mildew was responsible for 
the general discoloration of the crop. Most of the garden was picked, 
however, and the farmer reported that the colour improved on drying. 
This garden was interplanted with young Fuggles, and this variety was 
less severely attacked. An adjoining garden of Fuggles, with only an 
alley between, was hardly damaged, only a “ petal ” of the cones here 
and there being discoloured. 

Another garden, of the Tolhiu-st variety in Staplehurst parish, was 
also found to be attacked by downy mildew. The farmer wrote : ** Some 
say it may be due to the storm we had a time back, but T cannot think 
it is that, as there are a few Fuggles intermixed and also Fuggles 
adjoining (with only a broad alley between) and they are all quite 
all right.” This garden was visited on September 8. About one acre of the 
Tolhurst garden had been left unpicked, and the cones wore very brown 
from the attacks of the downy mildew. The cones of the Fuggles, 
growing intermixed, were only slightly affected. The same was the case 

* In all cases described, the hop gardens were in Kent. 




1114 


Downy Mildew of the Hop. 


[March, 


with an adjoining garden of Fuggles, and with another garden of 
Fuggles in close proximity ; the hops were of a good colour, but here 
and there the downy mildew had turned a few “ petals ’* brown. 

A farm was also visited, on the same date, in Brasted parish, where a 
garden of two and a-quarter ewjres of the Henhams variety had been 
bacily attac.kod. Picking was nearly finished ; the bins contained brown 
hops badly affected with downy mildew. A few were as badly diseased 
as the cone shown in Fig. 5 (c). A slight attack of “ rod mould was 
present also. About 10 per cent, of the hills were interplanted Fuggles, 
and the fjonos of these, according to the farmer’s statement, had 
remained healthy. In the hedges by the side of this hop garden “ wild ” 
hops wore foimd attacked by the downy mildew. Dried hops from the 
Henhams garden were shown to us on the floor ; their colour was not 
so bad as miglit have been expected from the brown appearance of the 
hops in the bin. 

On September 10 some branches of brown hops from a two-acre 
garden of Tolhursts were received from a farmer at Biddenden. Exam¬ 
ination showed that these hops had been turned brown from the attacks 
of the downy mildew. The farmer wrote : “ Three weeks ago, or just 
before that severe storm on Monday, the hops looked as well as possible. 
The following week the hops were brown, but mostly on the side exposed 
to hail. Fuggles in the same garden are all right.” This farm was visited 
on September 12. The Tolhursts had been picked and the two acres of 
Fuggles in the same garden wore being picked. The cones of the latter 
woi e of a good colour, although here and there one or two “ petals ” on 
a cone were attacked by the downy mildew and flecked with brown. A 
similar slight attack on Fuggles was found in another garden about a 
quarter of a mile distant. ' 

Two other farms at Biddenden wore visited. On the first a garden of 
Tolhursts (throe and a-quartor acres) had been attacked by the downy 
mildew and the cones on one and a-quarter acres had been turned 
brown. We were told that “ the garden went ofl like this in 48 hours.” 
It was also reported that the ooloiu* of the browned hops improved 
greatly on drying. On the second faim, in a garden of Tutshams of 
about five acres, the cones were rather badly browned ; “ red mould ” 
was the chief cause, but here and there the downy mildew occurred 
on the cones. 

A farmer at Benenden reported that the eones on two acres of 
Tutshams looked so brown, when picked and lying in the bins, that he 
sent a sample (after drying) to his London factor to inquire whether he 
should continue picking. He was told that his sample was better than 
most received that season. Here again the surprising improvement in 
colour was noted. A box sample of the dried hops was obtained and 
examinod microscopically. “ Red mould ” was present and accounted 
for the brownest “ petals,” but downy mildew also occtirred to a slight 
extent. 

A garden of five acres (probably of the ToUiurst variety) in Matfield 
l>arish was visited. Three acres of this garden were left unpicked, and 
here the cones were completely brown. “ Red mould ” was abimd^tly 
present, with here and there a trace of downy mildew. 

Attacks of downy mildew on the cones were ascertained and confirmed 
in the following parishes :— 

Kent.— Govdhurat: a trace of downy mildew on the cones in a 
garden of Tolhursts. Idm Green : the cones in a garden of Tutshams 
(live and a*half acres) were turned completely brown and ruined and 
the garden was left unpicked. Red mould ” was the main cause of the 
damage, but the downy mildew had turned the cones brown on some 
hills here and there. East SuUon : a five-acre garden of Cobbs was 
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badly attacked by “ red mould,” with downy mildew on a few cones 
here and there. Paddock Wood : in a garden of Tutshams a trace of 
downy mildew was present on the conos, but the main cause of 
damage was “ red mould.” Charthmn : the fanixer wrote : “ I went 
round all my grounds, I think, four times, and in the worst cases 
five, and pulled and burnt the ‘ spikes.* Rodmersliam Goldings seem 
rather more subject to it than the others. This pulling was mainly 
done in May, but I think extended into June in the case of lato- 
growing bines. At the last pulling there were a few cases of ‘ spikes ’ 
growing on bines about breast-high, which had to be broken off. 
I had a sprinkle of ‘ red mould * in certain grounds at the time of 
picking, but in the groxmds worst affected with the ‘ spikes,’ and 
where the bine was rather ‘ housy ’ at the top, there is no doubt I 
had patches of downy mildew. This caused me considerable appre¬ 
hension early in the picking, but I was able to pick all my hops, the 
downy mildew not having spread as 1 had expected, probably on 
account of the dry weather in the last fortnight of picking. At the 
commencement of September wo had three foggy and damp (lays, which 
I think caused it to start in the cones.” Wye : cones were attacked and 
turned brown in a garden of Eastwoll (ioldings. The grower wrote : 
“ The downy mildew did affect the appearance of the sample, but was to 
some extent masked by the drying. It was sufficient to convert a first- 
class sample to an ordinary good sample.” Outbreaks on the cones 
also occurred in the parishes of Harbledovm near Canterbury, and 
Five Oak Green near Tonbridge. 

Sussex.' ; cones were received on September 11 from a 

garden of Tolh\irsts and the sender reported : “ This garden has gone 
off from the green stage to the present state since last Wednesday, 
September 8. In this district we find Tolhursts are the worst affected.” 
The hops were almost completely brown and were attacked to about an 
equal extent by “ red mould ” and flowny mildew. In a Tutsham 
garden in the same parish, the cones had been turned brown; “red 
mould ” was abundant and was probably the main cause of the damage, 
although downy mildew was present on some of the brownest “ petals.” 
Hop cones, speckled brown by the attacks of downy mildew, were also 
received from gardens of Fugglos and Tolhursts. The discoloration 
was attributed to storms, rain and sunshine. In another garden (variety 
not specified) in the same parish, the cones had been turned brown, and 
downy mildew and “ red mould ” were present to about an equal extent. 
Ticehurst: cones were turned brown in a garden of Tolhursts. This was 
caused by a bad attack of “ red mould,” with some downy mildew 
intermixed ; one and a-quarter acres of this garden were left unpicked. 
In a garden of Tutshams the cones had been attacked by downy 
mildew and turned brown, a little “ red mould ” being also present. 
Three gardens of Fuggles in the same parish were also attacked. In the 
first the farmer had noticed, at the time of “ dressing,” that “ the 
shoots came away very spiky ” ; the cones were more or less brown ; 
“ red mould ” was present in addition, and less than half the tlamage 
was due to attacks of downy mildew. In the second garden the brown 
colour of the cones was due to attacks of “ red mould ” and downy 
mildew in about equal proportion. In the third garden the farmer 
stated : “ A few days ago these hops were very green and now they 
are going off very quickly.” The brown hops sent showed that most 
of the damage was due to “ mould,” some of the conos being white 
with this fungus, others foxy red (“ red mould ”). A few cones occurred 
in which the “ petals ” were dark brown, due to attacks of downy 
mildew. Btckingham : the sender wrote : “ A portion of this garden 
(variety not specified) is left entirely unpicked.” Examination showed 
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that the main cause of the damage was downy mildew, although 
“ red mould ** was also present. 

Hampshire .—Selhome : the cones were attacked in gardens 
of Tutshams, Cobbs and Fuggles. The grower wrote : “I have 
gardens totalling 60 acres, all of which are infected—only two 
(some 10 acres) badly. In every case but one, ‘ red mould * is also 
present. The curious thing, in our experience of downy mildew, was 
that there was no sign of it until September 1—two days before picking. 
No ‘ spikes * were observed at any time.** The cones that were sent 
showed the presence of downy mildew.* 

In some of the above cases the farmer reported that the disease had , 
not been noticed in the hop garden before the hops were ripening. It 
may be doubted, however, whether the disease had really been absent, 
as experience has shown that until the farmer has learnt to recognize 
the appearance of the fimgus, as it occurs on the leaves and “ spiked ’* 
growths, the disease in this form easily escapes notice. Wlien once 
recognized, “ spikes ** are never again passed over. Had the disease 
been noticed earlier in the season and treated on the lines mentioned 
later, there is every reason to believe that the attacks on the cones 
would have been prevented or, at least, their severity greatly reduced. 

As regards susceptibility to attacks on the cone, the outbreaks in 
1926 appear to give some evidence that the Tolhurst variety is decidedly 
susceptible, while Fuggles is to some extent resistant. Observations 
made by Mr. J, Amos at the Research Station, East Mailing, and by 
the writers at Wye show that the cones of different varieties exhibit 
varying degrees of susceptibility to attacks of downy mildew. To 
what extent this may be due to the weather conditions at the time 
of cone development (which latter depends upon the variety concerned) 
can only be estimated after further observation. 

Life-History of the Fungus. —In previous articlesf the 
writers have pointed out that the fungus produces spores 
throughout the growing season on the leaves, surface of 
shoots, and on the cones. These spores spread the disease 
through the hop garden. The fungus produces also “ winter 
spores ” (oos^pores) in the leaves, in the stems of “ spiked ” 
shoots, and in the “ petals ” of the hop cone. These resting 
spores, in all probability, remain aUve through the winter 
months and reinfect the young leaves during the following 
spring ; their germination, however, has not yet been observed. 
There is another way in which the fungus may persist in a 
hop garden once attacked. We have obtained further proof 
of the existence of “ spawn ’’ (mycelium) of the fungus in the 
rootstock of the hop. 

In April, 1926, a microscopical examination was made of 
several diseased hills in the experimental hop garden at Wye. 
In the first case, the hill bore two “ spikes ; these wei*e 
removed with the adjoining part of the rootstock and examined. 

* Examples of browned hops suspected of having been attacked by 
downy mildew were received from Ledbury, Herefordshire. Examina¬ 
tion showed, however, that ** red mould ** only was present. 

fThis Journal, xxxi, 1114 (1926); xxxii, 30 (1926); and xxxnr, 
149 (1926). 
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Mycelium was found in one part of the 1926 growth, which 
had been “ dressed ’’ and from which the “ spikes ’’ were 
growing. Here it was very localized and was confined to the 
cortex immediately around the points of origin of the two 

spikes.” The localization of the mycelium was so complete 
that all tissues on the other side of the “ dressed ” stump of 
1925 growth were healthy, and gave rise to healthy and strong- 
growing bines. In the second case, sections of the part of the 
hill removed showed mycelium penetrating three inches into a 
one-year-old part (a dressed stump of 1925 growth) projecting 
from the hill. Although mycelium was thus present in such 
parts of the rootstock, both the shoots and buds which were at 
that time arising from the infected areas were found to be free 
from mycelium. As many as six shoots, each about four 
inches long, w^erc found healthy on an infected one-year-old 
part of the hiU. Another portion of the same rootstock contained 
mycelium, extending continuously from the ‘‘ spiked ” growths 
through the one-year-old parts and into the older portions of 
the rootstock. In this case it was found that buds only one- 
eighth of an inch long were invaded by mycelium, and many 
buds were found brown and dead. A third hill examined 
showed the fungus present in the rootstock. One bud, situated 
between two spikes,” and a quarter of an inch long, was 
permeated by mycelium.* 

There appears to be evidence that hills, which show ‘‘ spiked ” 
growths in one season, are not necessarily diseased in the root- 
stock at the commencement of the following season. The 
writers have recorded a case where, in 1925, in a garden of 
Tolhursts, 70 per cent, of the hiUs became diseased and produced 
‘‘ spiked ” growths when the bine was five to seven feet high. 
During February and March, 1926, nineteen of these hills were 
grubbed up and examined microscopically. | These hills 
came from the worst affected part of the garden. No mycelium 
was found in the crowns of the rootstock or elsewhere, or in the 
young shoots which were numerous on each plant and up to 
three inches long. Further, eight hills which had produced 
basal “ spikes ” in 1925 in the experimental hop garden at Wye 

* Further details concerning the hibernating mycelimn will be 
found in a paper by W. M. Ware : “ Paeiidoperonospora humuli and Its 
Mycelial Invasion of the Host Plant.” (Trans, Brit, MycoL Soc,^ xi, 
9M07, 1926.) 

t This Journal, xxxra, 149 (1926). These plants included the two 
diseased hills shown in the photograph, Fig. 3, and the rest came from 
within a radius of ten hills from thesr. 
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were examined in January, 1926. No mycelium was found in 
the sets or runners removed in the process of “ dressing,or in 
older portions of the rootstock which were examined in two 
cases. 

Five hills in the same garden, the hops of which had been so 
badly attacked in 1925 that they could not be picked, were 
examined in January, 1926. No trace of mycelium was found 
in the sets or runners. 

During the season of 1926 it was noticed that several male 
hop plants growing in the hop garden at Wye were severely 
attacked by the downy mildew. Male plants (re-flowering) were 
examined on September 3. Fructifications and spores of the 
fungus were found on the perianth lobes of many flowers, 
though there was no great discoloration ; also on the perianth 
of flowers which were still closed. Resting spores (poap&res) were 
plentiful in the perianths. The attack on male hops is 
o})viou8ly a point of possible economic importance ; if they 
became badly diseased in a commercial garden the pollen 
necessary for fertilizing the surrounding “ burr would not be 
produced. The following interesting note was sent to us by a 
farmer. Two male hop hills (growing in a hop garden) were 
observed to send up at the commencement of the season only 
‘‘ spiked bines. These were “ pulled.’’ Some apparently 
healthy bines were next produced and were trained up, but 
these, when about breast-high, developed ‘‘ spiked ” tips and 
were then pulled up. Further bines were produced and trained 
up ; these remained healthy, reached the top wire and flowered. 

Consideration of Control Measures —In view of the fact 
that, in 1926, the downy mildew caused serious injury to the 
hop cones in several gardens in Kent and adjoining counties, 
it becomes imperative to discuss what are the best measures 
likely to control the disease. It must be pointed out that this 
attack on the cones occurred in gardens where the disease 
had never before been seen by the farmers, and where no 
precautionary measures had been taken. It appears that a 
gradual upward spread of infection takes place, during the 
latter part of the growing season, until the leaves of the lateral 
shoots, in close proximity to the hop cones, become spotted 
with the fungus in its spore-producing, infectious stage. Then, 
during periods of rain or mist, the fungus quickly spreads from 
these leaves to the cones, and the crop on bines, the leaves of 
which, to the unpractised observer, appear to be healthy, 
suddenly becomes blighted. It is rather unlikely, in the case of 
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the downy mildew, that the spores (being relatively heavy) 
are blown from one garden to another,* although, of course, the 
disease may easily spread from bine to bine, the spores being 
carried in drops of water or blown a short distance by the wind. 

The infection of the upper leaves is gradual and probably 
proceeds by means of spores produced on the lower leaves or on 
the “ spiked ” growths. The main sources of infection each 
season (excluding the winter spores, about which nothing in this 
respect is as yet known) are the “ spikes : (a) basalspikes ’’ 
produced direct from the crown of the hill and (6) terminal 
“ spikes ” produced at the tip of apparently healthy bines 
when these are about breast-high. Both these kinds of ‘‘ spikes ’’ 
are prolific sources of infection, dense masses of spores being 
produced on them for a considerable length of time. Spores 
spread from them to the leaves of healthy bines, and the 
infection climbs, step by step, to the last-produced leaves 
among the hop cones, there to give rise, under suitable weather 
conditions, to disastrous attacks on the cones. By the continued 
collection and destruction of all ‘‘ spiked growths, it appears 
practicable to restrict the production of spores so that the upper 
leaves do not become infected to any serious extent, and con¬ 
sequently the cones remain unattacked. Equally important 
is the removal of the lower leaves from the bine as (^arly as 
possible ; experience has shown that soon after the appearance 
of the basal spikes,’’ secondary infections take place and the 
lower leaves of adjacent healthy bines become infected. These 
latter must be removed, the bines being '' stripped ” in stages ; 
otherwise such leaves serve as a ladder for the upward climb of 
the fungus. Further, later in the season, any lateral shoots that 
arise from the “ stripi>ed ” part of the bines, and any fresh 
shoots and runners that arise in the hiU, must be pulled out or 
hoed off. In an infected garden, no green leaf should be found 
between the ground and the breast wire. The existence of any 
leafy shoots, low down, provides a place of establishment for 
the fungus. 

A case in which these preventive measures were success¬ 
fully carried out has been described above (p. 1111). A further 
instance may be mentioned now. In 1925, in the experimental 
hop garden at Wye College, there was a slight general attack 
on the cones and, in certain hybrid seedlings, the hops became 
so discoloured that they were useless for picking. In 1926, the 

* In the case of “mould,” the fungus {Sphaerothsca humuli) pro¬ 
duces spores which are extremely light and these are cairietl by the wind 
for dietanpes pf a mile or more. 
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garden was carefully searched for “ spikes three times during 
the season, viz., in May, June and July. Both basal, lateral 
and terminal ‘‘ spikes were found on a number of hills and were 
removed. At picking time, the garden as a whole was practically 
free from the disease and the hills on which cones were destroyed 
in 1925 (and in some cases in 1924) bore a crop of perfectly 
healthy hops. 

The instances of successful prevention of the disease in 1926 
are particularly encouraging in that there can be no doubt, 
from the cases already recorded above, that the season was most 
favourable for the attacks of the fungus on the hop cones. 
Below, are given the control measures which the writers con¬ 
sider essential to be taken in hop gardens affected with downy 
mildew. With regard to nursery beds, the fact has been 
confirmed that attaclis by the downy mildew, causing angular 
spots on the leaves, during late summer and autumn are 
extremely common. It appears not improbable that the 
rootstocks of such plants, or the buds on them, become 
infected by the spores falling from the infected leaves. 
It is to be feared that, at the present time, hop gardens are 
commonly being planted up with diseased sets. By 
the use of Bordeaux mixture on nursery beds, it may be 
possible to raise healthy sets. At present, however, the 
majority of farmers have not yet learned to recognize the 
disease on the leaves, or, when they do notice the reddish-brown 
angular spots and the curling of the margins, some are dis¬ 
inclined to believe that these are symp^ioms of disease and 
stoutly maintain that they are merely signs of “ ripening off.^’ 

Ciontrol Measures. —(l) From April or May onwards, the 
** spiked ” shoots arising direct from the crown of the hills 
must be searched for and removed. (2) “ Stripping ’’ of the 
lower leaves of the bines should be carried out as soon as 
this operation will not prejudicially affect the growth 
of the bine. Proceeding stage by stage, the leaves should be 
removed to a height of five to six feet. (3) Should the trained-up 
bines showed ‘‘ spiked ” tips during June or later, these tips 
should at once be cut off and burned, and the same treatment 
applied to any spiked ’’ lateral branches that occur. The 
healthy laterals which arise below the “ spiked ’’ tip of the 
main bine may safely be trained up. (4) Where the hop cones 
are attacked, these, if left impicked, must be cut down and 
burned. It is also advisable that the whole of the bine in the 
garden should be ooUeoted and burned as soon as possible after 
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hop picking, (6) All “ wild ” hops, growing in the hedges or 
waste places adjacent to the garden, must be grubbed up and 
destroyed. It has been found that such hops harbour the fungus, 
(6) In districts still free from the disease, it is advisable that 
growers should raise their own sets rather than obtain them 
from an outside source. 

There is good prospect that the disease can be more easily 
and effectively controlled by adoption of the above measures 
than by resort to spraying. The latter is not at present 
recommended. 

Summary.—(1) An account is given of the continued 
spread of the disease abroad, and of the serious damage it has 
caused to the hop crop on the Continent. 

(2) In 1926 outbreaks of the downy mildew occurred on 
the hop cones in a number of gardens in Kent and adjoining 
counties, in a few cases ruining their colour to such an extent 
that the hops were not picked. 

(3) As regards attacks on the cones, thp variety Tolhurst 
proved, under the conditions of 1926, to be very susceptible 
and Fuggles more resistant. 

(4) Cases are recorded where the sjuked growths, caused 
by the fungus, were systematically removed from the hop 
garden and the spread of the disease to the cones prevented. 

(5) Confirmation has been obtained (a) that the lateral 
shoots produced below the “ spiked ’’ tips of bines, five to 
seven feet high, are usually healthy and may, therefore, 
safely be trained up ; and (6) that the spawn (mycelium) of the 
fungus may be present in the rootstock of the hill. 

(6) The flowers of the male hop may be seriously attacked. 

« Xc * ♦ « « 

THE CONTROL OF APHIS ON BLACK 
CURRANTS 

C. E. Hudson, N.D.H., 

Hertfordshire Institute of Agriculture, 

In a recent number of this Journal* an account was given 
by two members of the staff of the School of Agriculture, 
Cambridge, of trials with tar-distillate washes in East Anglia, 
Prom the experiments therein described the general con¬ 
clusion was that certain washes gave practically complete 
control of leaf-curling plum aphis and rosy apple aphis. 

The following notes give an account of the very striking 
results obtained by the use of two of these sprays on black 

* Vol, XXXIII, ;^July, 1926, p.^332. ~~ 
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currants. Every grower is familiar with the great damage 
caused to black currants by attacks of aphides : if this damage 
can be obviated at trifling expense by the use of a suitable 
spray, the great financial gain hardly needs to be emphasized. 

In 1923, it was decided to dispose of the Institute sewage by 
irrigation on a three-acre field which was then in permanent 
pasture. The first steps consisted in removing various trees 
and in ploughing and fallowing the ground. In the autumn 
of that year, one-year-old rooted cuttings of black currants 
were planted. As the ground was still far from clean, and 
irrigation with sewage encouraged the rapid growth of weeds, 
the planting was done at distances of 6 ft. x 6 ft. apart, in 
order to facilitate cross cultivation. Two varieties were used : 
Baldwin’s Champion on half the area, and Seabrook’s Black 
on the other half. These plants were all cut back in 1924. 
Meanwhile cleaning operations were continued until a very 
bad and dirty piece of ground was restored to a desirable 
state of good cultivation. In 1925, various tar-distillate washes 
were used, but there was no aphis attack that year. Very 
different was the experience in 1926, when very considerable 
damage was done all over the country. The repetition in this 
field of spraying with different washes gave the opportunity 
to record both the extent of the damage and the degree of 
control effected. As sprajdng was done with lime-sulphur, 
as well as with tar-distillate washes, and as there were two 
varieties of currants, the records obtained give information on— 

(1) The control of aphis by certain tar-distillate washes. 

(2) The value of lime-sulphur for the same purpose. 

(3) The comparative cropping power of Seabrook’s Black and 
Baldwin’s Champion. 

Particulars of the Experiment. —^An examination of the accom¬ 
panying plan (Fig. 1) shows how the experiment was carried 
out. Baldwins occupy one half of the field, Seabrooks the other. 
A strip down the middle of each variety was left untreated 
by the tar-distiUate sprays, while on one side of each un¬ 
treated strip Carbokrimp was used, and on the other side 
Spray B. In addition the whole field was treated with lime- 
sulphur except twelve rows in the cross strip shown as 5 in 
the plan. This control area was left untreated with Ume- 
sulphur, in order to test the effect of this spray on aphis. 

Spray B and Carbokrimp were applied on February 2, 5, 
10 and 11 at 7J per cent, concentration. This is possibly a 
greater strength than is necessary for black currants, 6 per 
cent, being held to be effective in some districts. 




To face 








Fig. 2.—Showing general view of field (taken from point “ P *' on plan), showing black currant bushes sprayed 
in foreground and to the left , unsprayetl to the richt and in right background. 








-Blat'k currant buslie^, Clo>-cr view. sli^aMiig ^iprayed bullies tn the left ; nnsprayed to the right. 
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The cross spraying with lime-sulphur was carried out, in 
the case of Baldwins, on March 1 and 2, at a strength of 1 in 
12, and, in the case of the Seabrooks, on March 8 and 9, at 
the same concentration. With both varieties the leaves, at 
the time of sprapng, were about the size of a half-crown 
piece. 

Observations before Picking. —During March very httle 
difference could be detected between the various plots, but 
early in April it was possible to pick out the controls, for 
there the aphis eggs were hatching out, whereas on the sprayed 
bushes they remained unchanged. As the season progressed 
the differences became more and more marked, and by June 
were most striking. At this time the control bushes were 
100 per cent, infected and had made scarcely any growth ; 
those treated with Carbokrimp were practically free from 
infection and were making vigorous growth ; those treated 
with Spray B did not seem much better than the controls, 
being badly infected and making little growth. The difference 
between the bushes treated with Carbokrimp and the rest 
was so marked that it could be easily detected a quarter of 
a mile away. The control had a typical blighted appearance, 
while the sprayed trees were green and luxuriantly healthy. 
The photographs give some idea of this difference : Fig. 2 
is a general view of the field (taken from point “ P ” on plan), 
showing sprayed trees in the foreground and to the left, and 
unsprayed trees to the right background; and Fig. 3 
shows sprayed trees on the left, unsprayed trees on the 
right. 

The Crop. —Before picking, it was evident that a much 
heavier crop would be obtained from the Carbokrimp bushes 
—and not only a heavier crop, but one of far higher quality. 
The fruit on the control bushes was small and sooty in 
appearance, whereas that from the sprayed bushes was clean 
and of first quality. Owing to the season the crop was nowhere 
very heavy, many of the berries having fallen off in the spring 
owing to frost and cold winds. 

In order to get an accurate determination of crop yields 
under the various treatments, the field was divided into nine 
strips, as shown on the plan. Eaoh strip ran across the various 
treatments so that defined areas were obtained, on each of 
which a plot of six bushes was marked out. When the currants 
were being picked, the total fruit from each of these plots 
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Table I 

Weight or Fbxjit fbom Plots or Six Bushes 


Seabrooks i Baldwins 


1 1 

I Spray B I 

' Carbo- 
Control krimp 

Carbo¬ 

krimp 

Control 

Spray B 



Lb. 

Oz. 

Lb. 

Oz. Lb. 

Oz. 

Lb. 

Oz. 

Lb. 

Oz. 

Lb. 

Oz. 


Strip 1 .. 

1 

15 

1 

5 1 8 

2 

9 

12 

3 

0 

5 

0 

, 1 

.. 2 .. 

4 

6 

1 

4 1 6 

2 

9 

14 

5 

0 

6 

9 

2 

,, 3 .. 

5 

9 1 

4 

6 8 

0 

8 

2 

2 

0 

5 

6 

3 

4 .. 

3 

13 1 

3 

11 ! 4 

1 

14 

8 

0 

2 

0 

4 

2 

4 

.. 6 .. 

5 

12 j 

2 

12 6 

9 

6 

10 

2 

4 

5 

8 

5 

» 6 .. 

6 

3 

1 

14 i 2 

8 

4 

8 

3 

8 

6 

2 

6 

7 .. 

0* 

15 

1 1 

2 i 3 

2 

4 

9 

2 

3 

4 

2 

7 

„ 8 .. 

1 

9 

i 0* 

5 !♦ 

1 

3 

8 

2 

11 

5 

8 

8 

.. 9 .. 

2 

13 

1 1 

12 1 1 

4 

3 

4 

!♦ 

4 

2* 

10 

9 

Avg. of 8 




i 


i 







plots .. 

4 

0 

2 

4 ' 5 

1 

1 

! 6 

1_ 

12 

2 

13 

5 

5 


P. error 

4-8 


-\-5i 

1 

+ 10 

1 

j +114 

+ 4| 

4-4 



* These plots omitted from calculation owing to waterlogging. 
Note. —In addition to treatment with tar-distillate sprays, all the 
strips except No, 5 were sprayed with lime-sulphur (1 in 12). ] | 


was weighed separately. These weights are recorded in 
Table I. In considering this table, it is at once apparent that 
there is a consistent falling off in yield from the higher ground 
to the lower. This may be due to the nature of the ground, 
but unequal manuring with sewage and indifferent drainage 
on the lower ground no doubt also contributed to this result. 
Before the winter of 1925-26, the bushes on certain of the 
lower areas made very poor growth until draining was effected, 
and for this reason the data from some of these plots have 
not been included in the averages. 

Considering first the Baldwin variety, it will be seen that, 
without exception, the figures for the control plots are lower 
than for those sprayed on either side, and in every case the 
difference is a considerable one. Omitting bushes on the plots 
which had suffered from waterlogging, the averages are :— 
Control Carbokrimp Spray B 

2 lb. 13 oz. 6 lb. 12 oz. 5 lb. 5 oz. 

In the case of the Seabrooks, a similar statement holds, viz,, 
that in every case the control is less than its neighbours on 
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either side. The yields, however, are lower and the differences 
less, the averages being:— 

Control Carbokrimp Spray B 

2 lb. 4 oz. 5 lb. 1 oz. 4 lb. 0 oz. 

Expressing the crop on the control for each variety as 1, 
we get as the ratios for the two different sprays :— 



Baldwins 

Seabrooks 

Control 

1 

1 

Carbokrimp 

2*4 

2*4 

Spray B 

1-9 

1*8 


These ratios are remarkably similar and we may express 
the results briefly in the statement: “ Treatment with Spray B 
has increased the crop by nearly 100 per cent. ; treatment 
with Carbokrimp by 140 per cent. In addition, spraying 
has raised the quality from third to first class.’* The effect 
on the crop produced by Spray B is very much greater than 
was expected as a result of earlier observation. 

Cost of Treatment and Value of Return. —^With such striking 
results, it is clear that even expensive treatment would, in 
the year of the trial, have far more than have paid for itself. 
Actually, however, the cost of the sprays and of the labour 
involved in application worked out at about Id. per tree, 
or under £6 per acre. In Table II the figures of the average 
yields have been used to calculate the gross return per acre 
at three different prices per lb. Thus, in the case of Baldwins 
sprayed with Carbokrimp, assuming a level price of 9d, per lb., 
the value of the crop per acre was £51 as compared with £21 
for the crop on the unsprayed portion. Actually, if the quality 
were taken into consideration, the difference would bo still 
greater. This is a handsome return for the expenditure of 
£6 per acre. Even in the case of the less effective Spray B, 
the cost is twice covered, although assuming only the low 
price of 6d. per lb. for the fruit. The value of these figures 
is, of course, linked with the frequency of aphis attacks 
and their after-effects ; the latter may be very serious. 

Effect of Lime-Sulphur on Aphis. —^As has been previously 
stated, all the currants were sprayed with lime-sulphur, with 
the exception of those on Strip 5. Observations during the 
spring produced no evidence of the effectiveness of lime- 
sulphur at the dilution used (1 in 12) in destroying aphis. 
The control areas were consistently blighted whether they 
received lime-sulphur or not. The figures in Table I bear 
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Table II 

Seabrook’s Black 


CrI- 



Yield of 
{ 8 plots 

1 (48 

1 trees) 

culated 

yield 

per 

acre 

(1,210 

trees) 

Value per acr 

B 


At 6d. 

1 

At 9d. 

i 

At Is. 


Lb. Oz. 

Lb. 

£ 8. d. 

£ 8. d. 

£ s.^d. 

Carbokrimp .. 

5 1 

1,021 

26 10 6 

38 6 9 

51 1 0 

Spray B 

4 0 

804 

20 2 0 

30 3 0 

40 4 0 

Control 

2 4 

454 

11 6 10 

17 0 4 

22 13 9 

Difference be* 
tween Spray B 
and control .. 

1 12 

360 

8 15 1 

13 10 3 

17 10 3 

Difference be¬ 
tween Carbo- 
krimp and 
control 

2 13 

667 

14 3 7 

1 

21 6 6 

28 7 3 


Baldwin’s Champion 


Carbokrimp .. 
Spray B 

Control 

1 

6 12 

6 5 

2 13 

1,361 

1,066 

670 

34 0 7 
26 13 1 
14 5 1 

61 0 11 
39 19 8 
21 7 7 

68 I 3 
63 6 3 
28 10 2 

Difference be 
tween Spray B 
and control .. 

2 8 

496 

12 8 1 

1 

18 12 2 

24 16 3 

Difference be¬ 
tween Carbo¬ 
krimp and 
control 

3 16 

791 

i 

19 15 7 

i 

29 13 6 

i 

39 11 3 


out these observations. Throughout the series, with one 
exception, the weights from the plots in Strip 6 are inter¬ 
mediate between the corresponding plots in Strips 4 and 6. 
The crucial test is found in the control areas in Strip 6, where,, 
had Ume-sulphur been effective, a higher yield, equivalent to 
that obtained by one of the tar-distillate sprays, would have 
been expected. No such increase was found. The results 
quite clearly indicate that lime-sulphur, under the conditions 
which prevailed, had not the slightest effect in controlling 
aphis. 

Future Observations.— As already mentioned, much more 
vigorous growth was made by the sprayed bushes, especially 
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those receiving Carbokrimp. Accordingly, it is to be expected 
that the benefits of the spraying will extend to subsequent 
years, and that the full monetary return is not represented 
by the first year’s crop alone. It is, therefore, intended to 
weigh the fruit from the plots again this year, when the whole 
field will be sprayed with Carbokrimp. 

Baldwins V. Seafarooks. —Seabrook’s Black and Baldwin’s 
Champion were originally planted to compare the returns 
of these varieties over a period of years, and it is interesting 
to record the comparative yields to date. Baldwin’s Champion 
has given the heavier yields in other trials, but it is supposed 
to have a short life owing to its susceptibility to ‘‘ big bud.” 
On the other hand, Seabrook’s Black is reputed to be a lighter 
cropper and to have a longer life in the east of England, owing 
to its resistance to “ big bud.” So far as ‘‘ big bud ” is 
concerned, the past two years at this Institute have provided 
little information, as on both varieties the incidence of this 
pest has been infinitesimal. 

Considerable difference in cropping power is, however, 
apparent, and is clearly brought out in Table TI. The results 
from the two years may be summarized as follows :— 



1925 

1926 

Baldwins 

144 

131 

Seabrooks .. 

100 

100 


The superiority of Baldwins in the first two cropping years 
is apparent, but the ultimate order of merit will depend 
on a number of factors which can only be determined by 
continuing the records throughout the life of the plantation. 

Summary. —(l) Aphis on black currants has been effectively 
controlled by the use of Carbokrimp, less effectively by 
Spray B. 

(2) Crop increases, as a result of spraying, up to 140 per 
cent, have been obtained at a trifiing cost compared with the 
value of the increased crop. 

(3) An effective tar-distillate spray contributed greatly to 
securing fruit of the highest quality. 

(4) Bushes on which aphis was controlled made good growth ; 
thus the benefits from successful spraying will extend into 
subsequent years. 

(6) Lime-sulphur, however useful as a precaution against 
“ big bud,” has not, in the circumstances described, proved 
of value against aphis. 




1128 Council oe Agbicultubb fob England. [March, 


COUNCIL OF AGRICULTURE FOR ENGLAND 

TxIE twenty-third meeting of the Council was held at the 
Guildhall, Westminster, S.W. 1, on Thursday, January 20, 
1927, Lobd Clinton being in the chair. 

Elections to Agricultural Advisory CSommittee.— At pre¬ 
liminary meetings of the members nominated by the Minister, 
and of the members appointed by the County and Borough 
Agricultural Committees, respectively, the following members* 
were re-elected to the Agricultural Advisory Committee:— 
Lord Clinton, Mr. George Edwards, and Lady Mabel Smith, 
by the Minister’s members; Sir George Courthope, M.P., 
Mr. James Donaldson, and Sir Merrik Burrell, Bart., by the 
County and Borough members. In addition, the latter body 
elected Mr. James Hamilton (Lancs) to fill the vacancy on 
the Committee caused by the retirement of Mr. J. R. Spraggon 
(Durham). 

Statement by the Minister of Agriculture.— The Right Hon. 
Walteb Guinness, M.P., in addressing the Council, reviewed 
certain of the more contentious aspects of agricultural adminis¬ 
tration and legislation in 1926. He referred to the embargo 
on foreign meat and to the position of foot-and-mouth disease, 
showing that in the first five months of the year there were 
123 outbreaks as against 81 in the last seven months during 
which the embargo had been in force. The sugar beet industry 
had, from the agricultural point of view, proved a great 
success. It was estimated that in 1927 there would be 174,000 
acres under sugar beet as against 130,000 acres in 1926. 
Fourteen factories had been operating in 1926 and there 
would be at least another two in 1927, whilst certain of the 
existing ones would increase their capacities. Complete 
yield figures were not yet available, but, from present 
information, it appeared that the average yield per acre.had 
improved from 7*8 tons of beet, having an average sugar 
content of 16*36 per cent,, to 8*8 tons of beet, having an 
average sugar content of 17*4 per cent. He was hopeful that 
this improvement would be continued and would enable the 
industry to adjust itself to the inevitable period of decreased 
prices which must come as the rate of subsidy declined and 
finally ceased. The subsidy per cwt. of white sugar would 
drop from 19s. 6d. to 13s. at the end of the next season of 
manufacture, remain at 13s. for three years, after which it 
would drop to its final level of 6s. 6d., remaining at that figure 
for a further three years, when it would cease* 
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The Minister then passed to a review of the legislation in 
1926 dealing with the Small Holdings and Allotments Act; 
the Rural Housing Act; the Merchandise Marks Act; the 
Fertilizers and Feeding Stuffs Act, concerning which he said 
that the Government had had the good fortune to persuade 
Lord Clinton to become Chairman of the Committee set up 
under it; and the Horticultural Produce (Sales on 
Commission) Act. The Land Drainage Act and the Weighing 
of Cattle Act had both been considered by the Council in the 
previous year (1926). As to the legislation in 1927, it was too 
early yet to discuss details. He could, however, say that, apart 
from other objections, election pledges and the urgent need for 
economy would preclude the Government from adopting 
either tariff arrangements or subsidies to give the farmer an 
artificial increase in prices. The Government would continue 
on the lines of the White Paper, aiding the farmers as far as 
possible in helping themselves, and with the minimum of 
interference by the State. The industry at the present time 
needed a helping hand, not a charge of gunpowder. 

Mr. J. S. Gibbons (Glos.) asked how the cost of a County 
Council investigation into the proposed assisted purchase of 
a small holding would be defrayed. The Minister promised a 
reply on this point of administrative detail. Mr. W. B. Taylor 
(Norfolk), Sir Douglas Newton, M.P. (Cambs.), Captain 
E. T, Morris (Herts), and Mr. H. W. Thomas (Hants) asked 
questions arising on sugar beet and discussed them under 
that head with the Minister. Mr. Ch^hlbs Roberts (Cumber¬ 
land) asked whether it was possible under the Rural Housing Act 
for a County Council to get a Government grant in cases 
where they were assisting by way of loan only. The Minister 
undertook to pass this question on to the Ministry of Health, 
the proper authority to deal with it. Major Hotohkin (Lind¬ 
sey) asked whether the Minister was satisfied that the responsible 
bodies would move at once in getting such goods as foreign 
eggs scheduled under the Merchandise Marks Act. The 
Minister replied that he thought they would; the Committees 
to deal with such questions were practically set up already. 
Major Hotohkin also asked as to the interpretation of a point 
under the Small Holdings and Allotments Act in a case where 
the County Council gives notice to a small holdings tenant 
who is not living on the holding but working it in conjunction 
with a second holding—whether he could claim compensation 
for disturbance under the Act. The Minister replied that the 
question was a legal one on which he had no authority to give 
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an opinion. The general question had, however, been considered 
in both Houses of Parliament, and after hearing arguments 
on both sides it was felt to be desirable to leave the general 
law of compensation to apply to the small-holder as to every¬ 
body else. 

llarketuig of Pigs Report —The Bight Hon. Sir Francis 
Acland, Bart., presented the Standing Committee’s Report on 
the Ministry’s Marketing of Pigs Report (No. 12, Economic 
Series). The Standing Committee called attention to the' 
opportunity which was given for increasing pig production, 
through the embargo on fresh pork and mild-cured bacon. 
The Committee agreed with the Report, which suggested that 
the time had come when the various pig-breeding societies, 
bacon factories and other bodies concerned in the production 
and selling of pig meat should combine in a campaign to 
increase the supplies of pigs. It considered that the Pig 
Industry Committee, suggested in the Report, which would 
have, for its general object, the enlargement of the industry, 
might very properly and usefully be established. Sir Francis 
quoted recent figures of a bacon factory which showed that, 
in spite of all their efforts, only 40 per cent, of the pig supplies 
coming forward fulfilled their requirements: 16 per cent, were 
what the factories called sixes—^that is, pigs weighing less than 
seven score dead weight, which was too small—^the remaining 
44 per cent, being too fat for the bacon trade. He considered 
that the Breed Societies might help by encouraging the 
production of the kind of pig which the markets required. 
He would call it the B.S. Pig—^best selling pig. He regretted 
that the Ministry’s Report had not gone into this question of 
increasing supplies, but believed that there was at the Mmistry 
a quantity of material on the subject and he hoped that the 
Pig Industry Committee would be appointed and set actively 
at work, when they might make use of this material. He 
recommended the Report to all pig producers. The Report, 
subject to the substitution of the word ‘‘ mild ” for fully 
cured ” in the penultimate paragraph, was adopted. 

Marketing o! Poultry Report— Mr. A. W. Ashby, on behalf 
of the Standing Committee, moved the adoption of 
their Report recommending the Ministry’s Report (No. 11, 
Economic Series), which advocated the well-phtnned co¬ 
operation of producers as one of the principal ways of raijaing 
the level of efficiency in the production and marketing of 
poultry. Education in the best methods of dealing with 
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poultry, from breeding to selling, was stated to be the industry’s 
chief need. It was necessary, also, to bring the value of poultry 
as a food more favourably before the consumer. At present 
the consumer did not fully realize it, and that was no doubt 
in part due to the uninviting appearance of some of the 
dressed poultry displayed in retail shops. Some of the best 
table poultry in the world was being produced in this country, 
but a large quantity was being grown and marketed in a 
very unsatisfactory manner, hatched at the wrong time of 
the year, badly fed, marketed too old and in indifferent 
condition. 

Mr. Ashby pointed out that the wholesale trade in fat 
poultry amounted to about ten millions sterling per annum, 
and the British producer supplied about three-quarters of 
the country’s consumption. This consumption was, however, 
at present a small one as compared with other countries— 
about 1 per head of the population as against 3 or SJ in the 
United States, and/or in Canada. The Report dealt fully 
with the technical processes of fattening and killing, plucking, 
shaping, packing and so forth, and he thought that members 
of the Council, or their wives and daughters, should read this 
technical part of the Report. He did not think that the Report 
dealt sufficiently with marketing. The poultry fattener and 
other producers had their problems and were willing to discuss 
them, but the poulterers in the cities, who had their profits, 
were not so willing to discuss them, and the Report was, 
consequently, failing in this aspect. He made three suggestions 
for the Council’s consideration. First, that in no county 
should there any longer be a combined poultry and dairy 
instructor or instructress; the two industries should be 
separate and a special poultry instructor appointed. Second, 
that County Poultry Instructors should be brought together 
to discuss the Report, and to make or receive suggestions as 
to practical work in the development of the industry. Third, 
that the Ministry’s Marketing Branch should organize regional 
conferences of farmers, through the National Farmers’ Union 
and Poultry Organizations, to speed up improvements. The 
Report was adopted. 

^^BaseajKdi and the Land.^’— Sir Fbanois Acland moved the 
adoption of the Standing Committee’s Report on the book 
under this title written by Mr. V. E. Wilkins, of the Ministry 
of Agriculture, at the direction of his Department. He said it 
gave an account of the progress already made in the country 
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in the variouB official researches in matters of agricultural 
science, and that, in the Committee’s view, the book was of 
very considerable value to farmers, as it gave them up-to-date 
information on many questions of rural importance which 
they met daily in the course of their business, but as to which 
hitherto they had been without authoritative information. 
Sir Francis gave examples of the kind of information given 
in the work and heartily recommended it to all practical 
agriculturists. The Report was adopted. 

Empire Marketing Board. —^Mr. A. W. Ashby, in place of 
Mr. George Dallas, moved that:— 

In view of the avowed policy of the Empire Marketing Board 
to place British produce first. Colonial produce second, and foreign 
produce third, the Council of Agriculture for England are of 
opinion that the Board should advertise British agricultural 
produce as well as Colonial agricultural produce in the Press and 
on hoardings in this country, and, further, that British produce, 
both agricultural, such as pedigree live stock, and non>agricultural, 
should be advertised in the Press and on hoardings throughout 
the Colonies and Dominions in all cases in which Imperial trading 
ought to bo encouraged. 

He referred to the reports as to the researches which had 
been set on foot as a result of the Empire Marketing Board’s 
activities, but he said that the Council knew comparatively 
little at present of what the Board was doing or thinking. 
Lord Bledisloe had told the Council that £500,000 was available 
this financial year for the purpose of the Board’s work. 
In regard to pedigree live stock, advertising in the 
Dominions and Colonies was hardly enough; veterinary 
restrictions on import should be removed wherever possible. 
Isolation or quarantine might be arranged in this country 
in cases where that was necessary for the protection 
of the health of Dominion cattle. With regard to publicity 
for our non-agricultural products in the Dominions, he pointed 
out that the great fiood of produce coming into this country 
from the Dominions and foreign countries could only be taken 
up when the purchasing power of the working classes was 
much higher than at present. This purchasing power was 
dependent on the power of manufacturers to sell their goods 
in other countries, and the two things could not be separated. 

The Mjnistbe said that he did not think that the Council, 
when they had heard what was being done, would consider 
that the Empire Marketing Board was unmindful of the 
claims of British agriculture or that they were interpreting 
their reference in a narrow sense. 




1927.] Council of Agricultueb for England. 1133 

Mr. Tallents, the Secretary to the Empire Marketing 
Board, said that he would not follow Mr. Ashby into 
the questions of research and marketing investigations which 
the Board were conducting, as these were not dealt with in 
the resolution. There was no contest at all as to the policy of 
the Board in its intentions and resolve to place British produce 
first, Colonial produce second, and foreign produce third. 
The advertisements which had been appearing in the last few 
months certainly laid more stress on overseas produce than 
on homo produce. That arose because the Press followed 
such advertisement more closely on account of the Imperial 
Conference which had recently completed its sittings. This 
week, the first advertisement solely in favour of home produce 
had been published ; others were on stocks. It took some time 
to prepare and bring out these advertisements, which included 
special posters in colour. A limited number of posters would 
be sent for special exhibition overseas, though the work of 
the Board was limited to the furtherance of marketing of 
Empire products in this country. It must be remembered that 
the grant was made in lieu of the carrying out of certain 
preference promises to the Dominions which were found 
afterwards to be impossible owing to election pledges, and the 
grant was originally to be applied only in respect of 
Dominion products. It was later decided that home 
products should be included, and should take the place 
of honour in the general campaign for the recommendation 
of Empire products on our markets. There was, however, 
no power to use the grant for home products destined 
to be sold in Dominion markets. An exception had 
been made in the case of pedigree stock, where it was 
considered that the results of the exportation of it from 
this country would be likely to be returned later in the form 
of both live stock and meat. The Board would be glad to 
consider any suggestions which members of the Council might 
like to make in regard to the furtherance of its objects. 

Mr. Clement Smith asked whether agricultural seeds 
exported to the Dominions could be given the same con¬ 
sideration as pedigree live stock. Sir Douglas Newton 
proposed that all the words after “ in this country,” in the 
resolution, should be omitted ; the Board’s activities ought 
to be concentrated on the home market and the fullest 
measure of publicity for our own produce on our market 
obtained. Sir Arthur Hazelrigg seconded the amendment, 
which was spoken to by Sir Francis Aoland, Mr. Denton 
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WooDHBAD, the Mibistbb, Mr. R. 6. PATTETBScar (Staffs), 
Mr. Bbttfobd (Somerset), put to the meeting, and carried. 
The original resolution as amended was then put to the 
meeting as a substantive motion and carried. 

Milk and Dairi«i Order, 1906.— Major Eawebs (Yorks W.R.) 
moved the adoption of the Standing Committee’s Report on 
the Milk and Dairies Order, 1926, which is as follows :— 

(1) The Standing Committee has had under consideration 
the Milk and Dairies Order of 1926, which came into force on 
October 1 last, though parts were reserved for operation at future 
and distant dates. The Committee hears from all quarters that 
milk producers regard the Order as a genuine and not unreasonable 
endeavour to secure an improvement of the hygienic standard of 
milk production ; they are anxious to comply with the Order, 
but are nevertheless apprehensive of the way in which some Local 
Authorities may administer it, and indeed are already doing so. 

(2) The Committee recognizes that, in applying general regula¬ 
tions to so large and varied an industry as that of milk production, 
regard must be had to local circumstances and methods, and that 
some discretion must be given to the officers whose duty it is to 
administer them. Those officers should, however, possess a real 
knowledge of the facts that cotmt in clean milk production so as 
to be able to exercise that discretion rightly. When they become 
so equipped, producers generally will feel that they have nothing 
to fear. At present the administrator is often the local Sanitary 
Officer, who has various duties, but may have had little or no 
opportunity of studying the proper requirements of clean milk 
production. He may easily demand of the producer structural 
alterations and other conditions which are unfair and unreasonable 
and perhaps of little or no service to the purpose in view. 

(3) The Committee, therefore, feels that the manner in which 
the Order is administered is a matter of the utmost importance 
at the present time, and it desires to emphasize its view that it 
is the methods and personnel rather than the premises and equip¬ 
ment which tell in the business of producing clean milk. 

(4) While the Committee recognizes, however, that personnel 
and methods of handling cows and cleaning premises are of 
primary importance, it recognizes also that the expense of maintain^ 
ing the cleanliness of cows is largely dependent on the character 
and quality of the buildings and equipment. It therefore wishes 
to direct the attention of landowners and farmers to the importance 
of buildings in securing clean milk at a reasonable cost. 

(5) In the Committee’s view it is specially desirable that there 
should be the closest co-operation between those who are trying 
to help the producer and those who are administearing the regula¬ 
tions. It is satisfactory that the Ministry of Agricmture should 
have foreseen this need in providing short courses for Sanitary 
Inspectors at the various centres of provincial agricultural educa¬ 
tion. These courses are usually of five days* duration, held ^ther 
on consecutive days or on one or two days per week over a period 
of weeks; they cover instruction in the metho<^ of equipment, 
which is given in the most practical form possible and demonstrated 
in practice wherever feasible. In some cases decentnffized courses 
have been held, and there is a tendency for the number of these 
to be increased. The Committee is informed, however, that while 
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the SaxiitaEry Inspectors* Association is greatly interested in the 
matter and has been of immense service in encouraging its members 
to attend, there is still apathy and backwardness on the part of 
certain local Health Authorities in encouraging their officers to 
do the same. 

(6) The Committee considers also that attendance at such 
classes is desirable from another point of view, namely, to provide 
uniformity in the interpretation of the Order by all local 
authorities. If there is a marked difference in this respect, feelings 
of injustice and resentment will no doubt arise amongst milk 
producers in some of the areas. 

(7) Furthermore, there is at present keenness among many 
producers to improve the general standard of cleanliness in milk 
production. This must be gratifying to the organizers of Clean 
Milk Competitions and demonstrations, afid to the technical 
advisers of the Agricultural Colleges, County Agricultural Educa¬ 
tion Authorities, and Agricultural Societies, to whose work it is 
very largely due. It should be taken every advantage of and in 
no way discouraged. 

(8) In all the circumstances, the Committee considers it desirable, 
besides encouraging the attendance of all local officers concerned 
at the classes above referred to, that County Councils should in 
all cases give a definite lead to the local authoiities in their 
administrative area as to the right policy to pursue. This might 
be done by sending them printed suggestions or by arranging for 
them to meet the Councils* representatives and discuss with them 
the best ways and means of carrying out the Order. The Committee 
considers that it would assist in this object and be likely to secure 
greater imiformity if the Ministries of Health and Agiimlture 
would issue a memorandum of general suggestions under this 
head. 

Sale of Food aj^d Drugs Acts 

(9) It has also been represented to the Committee that certain 
local authorities have appointed the police as sampling officers 
in the aiiministration of the Sale of Food and Drugs Acts. These 
officers have sometimes to go to farms in order to take Bami)les, 
or to waylay the delivery of the producer’s milk for that purpose. 
The attendance of the police in such circumstances is resented by 
many producers, mainly because of the possibility of conveying 
the impression to neighbour that an offence has already been 
committed. The Committee has some sympathy with this attitude 
of mind, and umes that in all cases the sampling officers should 
be the Sanitary Inspectors and not the police. 

Major Fawkes pointed out that success in the adminis¬ 
tration of the Order centred on the individual whose duty 
it was to carry out the Order, Clean milk produced 
in summer time and not allowed to get above 60° F. would 
keep two days, whilst clean milk produced in winter and 
properly kept would keep as long as five or six days ; that sort 
of question was entirely in the hands of the producer. He knew 
of a case where an individual farmer had model buildings 
but whose milk was not good because an old employee, whose 
duty it was to look after the utensils, would take them from 
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the sterilizer and very carefully and methodically wipe them 
with an old duster which he kept hanging up outside for the 
purpose. Major Fawkes concluded with some interesting 
and suggestive observations on the subject of Sufficient 
Light/’ and dealt with the groundlessness of the fear that 
producers’ premises could be closed at once under the Order 
and the need for discussions between administrators in each 
county. He instanced what was being done in the West Riding 
of Yorkshire. 

Mr. Gibbons asked whether the fee of £5 which had to be 
paid by the producer of certified milk could be reduced. 
Mr. Chaelbs Robeets supported a recommendation to that 
effect and raised the point of the small producer who kept a 
cow or two for himself, and incidentally supplied milk to 
casual customers or to summer visitors. There should be 
uniformity in the view that Benches would take as to whether 
this man should or should not come under the Order. He 
suggested that something might be done to assist small owner- 
occupiers to make the necessary structural alterations, through 
the system of agricultural credit which he understood the 
Government to be considering. In default of a general scheme, 
the money might be obtained from the Public Works Loans 
Commissioners. Such loans would be attended with very 
little risk and the object would be in the interests of public 
health. Mr. Pattbeson emphasized the desirability of the 
small producer being excluded from the Order. Major 
Hotchkin, Mr. Hamilton, Mr. Beufoed, and the Minister 
also joined in the discussion. The Minister said that the Ministry 
of Health were, he understood, dealing with the question of 
the inclusion of the small man, and other points on which 
official advice and observations on the Order appeared 
necessary at this stage. He had brought the Report of the 
Standing Committee to the notice of the Minister of Health 
and of the Agricultural Committee of the House of Commons, 
when it was in draft, and he gathered that Mr. Neville 
Chamberlain had been very much interested to hear of the 
courses which were being provided to show sanitary inspectors 
what could be done in the way of producing clean milk under 
the least extravagant conditions. As regards the £5 fee, it 
did not arise under the Order, but he could say that he was 
fully aware of the hardship that was felt and had discussed 
the matter with the Ministry of Health. 

The Report was adopted. 
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Home-Frodiioed Mmt for Army, Navy and Air Force.— 

Mr. H. W. Thomas moved the following resolution :— 

That in view of the low prices prevailing for certain kinds of 
beef and mutton His Majesty^s Government be requested to 
oonsider the desirability of providing the members of the Army, 
Navy and Air Force with home-produced meat instead of imported. 

Mr. Lovell seconded the resolution and the Minister and 
Sir Peanois Aoland spoke upon it. 

Mr. Thomas said that the principal reason for his bringing 
the matter forward was the very low price at present being 
paid for certain kinds of beef and mutton. Some years ago 
H.M. Forces were fed entirely on home-produced beef and, 
for some time prior to the war, they were almost entirely so 
fed. If arable farming was to be retained, it was necessary 
that stock should be kept, in order to provide manure. Sugar 
beet, if it were widely taken up, also needed farm-yard manure. 
The keeping of stock should, therefore, be encouraged and 
he thought that this proposal was a practical way of doing 
it. The Ministeb said that everyone would sympathize with 
the object of the resolution ; whether it was adopted or not. 
It was, however, a matter of cost. If the Service Departments 
bought only home-grown meat it would about double their 
outlay. The Ministry had done what it could to represent 
the farmer’s case and the Army were buying their hay, oats, 
and potatoes in this country; with meat and bread there 
were obvious difficulties. The motion was put to the meeting 
and carried. 

Be-election of Standing Ciommittee.—The annual election 
of the members of the Standing Committee came up for con¬ 
sideration, and the existing Standing Committee was 
unanimously re-elected. 

Report from Agricultural Advisory Committee—The Report 
(No. 16) of the Proceedings of the Agricultural Advisory 
Committee for England and Wales, which follows, was received 
by the Council. 

AGRICULTURAL ADVISORY COMMITTEE 
FOR ENGLAND AND WALES 

Bepobt (No. 16) to the Coxtnoils of Agrioultueb for 
Ekolaitd akd Wales on the Proceedinos of the 
Agexcultcteal Advisory Committee. 

One meeting only of the Committee has been held 
rince the date of the last Report to the Councils (October 
16, 1926), namely, that on December 8, 1926. The Minister 

4c 
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was in the chair on that occasion and the following items were 
dealt with :— 

(1) Foot4Uid-Mouth Disease.—^The Deputy Chief Veterinary 
Officer (Mr. Kelland) gave a short r^um6 of the position in 
regard to the disease. It was reported that the Wiltshire 
outbreak had been caused by a dead calf being fed to pigs. 
The calf showed no lesions of foot-and-mouth disease, but 
nevertheless communicated it. It was recommended tha(| 
a warning should be issued to reach if possible those who would 
be likely to feed dead carcasses to pigs, and their attention 
called to the possibility of transmitting, not only foot-and- 
mouth disease, but the more deadly disease of anthrax, by 
this means. 

(2) Colonial Restrictions on the Importation ol Kitish 
Pedigree Stock.—This question was discussed, and the 
Committee was informed that it was hoped to relax both 
the South African and Australian restrictions in the near 
future. 

(3) Disinfection of Road Vehicles after Carrying Animals.— 
This question was raised in view of the fact that railway 
companies were required to disinfect their trucks and road 
vehicles were not obliged to be similarly dealt with. This 
created an unfair position as between rail and road. The 
Committee was informed that an Order was now to be issued 
which required the disinfection of road vehicles used in carrying 
animals, except those vehicles owned by a farmer and used 
for carrying his own stock. 

(4) Report on Warble Fly Pest.—^The Committee received 
the Report of the Departmental Committee on the Warble 
Fly Pest. 

(6) Proceedings of Varions Advisory and Departmental 
Committees.—The Committee received a Report of the 
proceedings of the various advisory and departmental 
committees for a period of five months ending November 11, 
1926. 

(6) Milk and Dairies Order, 18S6.—The Minister informed 
the Committee that he had discussed the working of this Order 
with the Agricultural Committee of the House of Commons 
and that he understood that a Report on the matter would 
be laid before the next meeting of the Council of Agrioultoze. 
by its Standing Committee. 
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MARCH ON THE FARM 

J. R. Bond, M.So., N.D.A. (Hons.), 

Agricultural Organizer for Derbyshire. 

Seasonal Operations. —^In the live stock departments of the 
farm, March is a winter month; cattle and sheep are 
dependent on rack and trough foods, and little assistance 
is as yet obtainable from new growth of herbage. Indeed, 
the demand on the stacks and root clamps is generally heavier 
in March than in the preceding months. As regards arable 
land operations, however, this month is looked upon as the 
opening of spring. Ordinarily it is a time when both men and 
horses have to work at full pressure and, with the appreciable 
lengthening of the duration of daylight and sunshine which 
characterizes March, the output per head increases. 

Although conditions in November interfered with the 
sowing of winter com and the manuring of meadows and land 
intended for fallow crops, subsequent periods of comparatively 
dry weather and occasional frosts have in considerable measure 
permitted the overtaking of arrears; and heavy land is 
expected to work down rather better than usual, especially 
where the chance was taken to cross-plough or plough back 
about the beginning of February. 

Priority is usually given to the sowing of spring com. 
Where there is no reason to fear that the crop may be tested 
with annual weeds, such as charlock and spurrey, the seed 
com should be put into the ground as early as the soil and 
weather conditions will allow; but where weed control is 
necessary, the first operation should be a good chaiu harrowing as 
soon as the soil is dry enough to carry the team without injury 
to its texture. The object here is to create a mulch which, by 
checking evaporation, will hasten the warming of the soil to 
the temperature at which the weed seeds in the surface layer 
of the soil will germinate. Sowing is deferred for about fourteen 
days, at the end of which time, unless cold weather intervenes, 
the weed seedUngs will have begun to appear and may be 
destroyed. Land that is not so free from ** twitch ** (Agrostis) 
as it might be, should be liberally treated with nitrogenous, or 
perhaps complete, fertilizer. It is a fortunate circumstance that 
oats are more responsive than is twitch to nitrogen, and by 
taking advantage of this charactmstio the crop may be 
assisted to suppress the weed. 

Land that has been sown with com must usually be rolled 
to leave a surface free from clods and stones that might 
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interfere with the reaper. Under certain conditions rolling 
immediatelj after sowing may be good practice, as on light, 
dry soils; and where the crop preceding the com was lea 
ploughed down late, the roller may have a beneficial effect. 
Ordinarily, however, it is better not to roll imtU after the 
crop has germinated and the soil is dry to the deptl% at least 
one inch. On strong land, the effect of rolling too soon after 
drilling is to dispose the soil to become crusted, and some¬ 
times the horse’s hoof-marks persist visibly as sterile patches, 
bare of plants. Caution in the use of the roller is advisable 
also when giving early spring attention to winter-sown com. 
As a rule, the primary cultural need of the wheat and winter 
oat crop in March is harrowing to loosen and aerate the beaten- 
down surface. The importance of a top dressing of quick- 
actmg nitrogenous fertilizer, just about the time when the 
wheat plant begins to revive, needs only to be mentioned 
here. 

March is a suitable time for the sowing of cereal and legume 
mixtures for mowing, green soiling, or ensilage. Land not 
quite clean enough for ordinary com crops may sometimes 
be conveniently dealt with in this way ; the mixture prevenjas 
the weeds from spreading seriously and the early cutting allows 
of a half-fallow later in the season. For hay, a suitable pre¬ 
scription is six stones of special forage oats and six stones of 
field peas, the latter being more readily made into hay than 
are vetches. For green feeding or ensilage, however, part of 
the peas may be replaced with vetches ; and beans are a useful 
addition; Wt preferably, the beans should be ploughed in 
shallow, a fortnight before the other seeds are drilled. 

Excepting on light land in comparatively dry districts, where 
early and second early potatoes are planted, little attention 
can as yet be given to the fields intended for crops of the roots 
group. It is advantageous, however, to stir the s^cuje with tiie 
chain harrows as soon as the condition of the soil will permit. 
The effect of this has been partly explained in the third para¬ 
graph above, but a further effect, here speoiaily desired, is to 
prevent the formation of intractable clo^. 

March is late for boxing seed potatoes, but even late boxing 
is better than leaving the tubers to waste their first aprout 
in the pits. Boxing also gives the grower a little more time in 
which to prepare the ground; and, as is well known, potato^, 
in contrast with beet and mangolds, thrive best on land 
has bemi well opened up and aerated in tiie sping. In January, 
1024,1 stated that, apart from preserving ^ first qnout, 
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wilting of the sets in the boxes was advantageous. This state¬ 
ment was based on the observation that wilted sets usually 
give a vigorous plant. McLean, of Bangor, however, has 
found that only healthy tubers wilt and become flabby on 
sprouting, and that seed infected with leaf roll retains its 
hard condition. Boxing may thus be a means of detecting and 
separating infected tubers. 

Certain readers, impressed with the milk-producing virtues of 
plants of the cabbage class, have inquired regarding the existence 
of varieties capable of keeping fresh for feeding after December 
and mid-January, when ordinary ox-cabbages begin to decay 
and marrow-stem kale becomes woody. Thousand-headed 
kale is well known to be very hardy, and if drilled in May 
will answer the purpose here intended. There are, however, 
hardy types of cabbage which, if sown in March and trans¬ 
planted in June, are perhaps better than kale, especially in 
winters when snow breaks down the latter crop badly. Purple 
drumheads may be specially mentioned; and, as is well 
known. Savoy cabbages keep fresh until the end of the winter. 
Savoys, however, do not ordinarily yield a heavy weight per 
acre, and have not a good reputation as cattle food. Of the 
conical-hearted types, Winningstadt is hardy and keeps well, 
but should perhaps be sown a little later than March. The 
disadvantages of depending upon crops left out in the fields 
aU winter, however, are obvious, and the use of land for such 
crops complicates the rotation. 

Seeds Mixtures. —^As has been mentioned in previous issues 
of these notes, there are two types of seeds mixture for one 
year’s lea. The one, consisting chiefly of Italian rye-grass and 
early-flowering red clover, excels in providing early spring 
feed for ewes and lambs, and in yielding aftermath or second 
crop. Where excess of Italian rye-grass is sown, however, the 
clovers may be seriously repressed and both the yield and 
botanical composition of the hay are adversely affected. The 
Cookie Park type of mixture, in which the principal com¬ 
ponents are perennial rye-grass and late-flowering red clover, 
has been found to be an excellent prescription for a single 
cut of hay. It is, of course, rather late in reaching maturity 
and goes down badly if much rain falls just before mowing, 
but as a rule little difficulty is encounter^ in cutting it. 

During the past year, experiments comparing the yields of 
hay obtainable from the above two types of mixture were 
candied out at the Midland Agricultural College and at a 
centre neat Chesterfield. At the college the trials were carried 
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to the further sta^ of comparing the analyses of the hay 
produced. The yields of hay in each of the two experiments 


were as follows :— 

OolUg^ (Light loam) 

Perennial lye-grass 


Plot 1 
lb. 

18 

Plot 2 
lb. 

Plot 8 
lb. 

Italian rye-graas .. 



18 

12 

Late-flowering red clover . 


5 

5 

— 

Early-ilowering red clover 


— 

— 

8 

Alsike 


1 

1 

— 

Trefoil 



1 


Yield of hay : cwt. per acre 


73-6 

780 

64*5 

OhesteffiM (Heavy loam) 

Plot 1 

Plot 2 

Plots 

Plot 4 

Perennial rye-grass 

— 

18 

9 


Italian rye-grass 

12 

— 

6 

12 

Late-flowering red clover 

— 

5 


— 

Early-flowering red clover 

5 

— 

n 

5 

Alsike 

2 

2 

2 

2 

Trefoil . 

1 

1 

1 

1 

Yield of hay, cwt. per acre 

69-8 

54*8 

62*4 

67*7 


In the Chesterfield experiment, the Cookie Park mixture 
proved to be inferior to the standard Italian rye-grass and 
broad red combination. 


Parmanent Gross Land. —^There is already so much undei- 
stocked and under-manured grass land in the country that it 
is a matter for regret that the process of seeding-down con¬ 
tinues. Much of the permanent grass land in the country 
could be made to maintain about double its present head of 
stock, but the farmer either has not the requisite capital to 
treat and stock the land for higher production, or he is of the 
opinion that under present conditions extensive methods are 
more expedient. 

Improvement by manuring can sometimes be accelerated by 
severe laceration of the turf, and in recent years implements 
have been designed specially for such work. An experiment 
carried out last spring at the Midland College farm, however, 
may be mentioned both as an example of the benefit obtained 
from turf-tUlage and on account of the means employed in 
executing the work. A peg-tooth harrow suitably weighted was 
use to tear out the rough herbage, which was collected and 
removed, and the disc harrow, also weighted and set to cut 
three inches deep, was used to penetrate the sward. The opera¬ 
tion was carried out in both directions of the field so as to cut 
the turf into small squares. The field when finished presented a 
very rough appearance, but in the spring the benefit was seen 
to be greater than that obtained from heavim> manuring on 
jdots not scored in the above manner. 
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NOTES ON MANURES FOR MARCH 

H. V. Garner, M.A., 

Eothamsted Experimental Station. 

Synthetic Nitrogenous Manures. —Until recent times the 
chief supplies of combined nitrogen purchased by fapners 
were by-product sulphate of ammonia and Chile nitrate of 
soda. These were supplemented in the early years of the 
present century by fertilizers obtained by the fixation of 
atmospheric nitrogen in the form of Norwegian nitrate of lime 
(1903) and calcium cyanamide (1905). The war gave a great 
impetus to the fixation industry, especially in Germany, where, 
on the cessation of supplies of Chile nitrate, the by-product 
industry was quite inadequate to meet the agricultural demand, 
and large quantities of nitrates were required for the 
manufacture of explosives. This need was met by the chemical 
trade, with the result that in Germany, and to an increasing 
extent elsewhere, a large number of little-known synthetic 
nitrogen compounds are now on the market to be used for 
agricultural purposes. 

As far as this country is concerned the chief substances of 
this class which are available in quantity are as follows :— 

Sulphate of Ammonia. —In addition to the well-known by¬ 
product from gasworks and coke ovens there is a considerable 
quantity of home-produced synthetic sulphate of ammonia 
on the market. In this case the supply has been increased, but 
the products are essentially the same. 

Cyanamide. —This material has recently been re-introduced, 
and although not yet widely used here, occupies a recognized 
place in the fertilizer industry on the Continent and in the 
United States. It contains about 19 per cent, of nitrogen, 
which is at present offered at a cheaper rate per unit than any 
of the other forms of combined nitrogen. On account of its 
rather slow action it is more suited for application before 
drilling than for top-dressing purposes. It leaves an appreciable 
residue of chalk in the soil. 

Nitrale of Lime. —^The Norwegian supplies have been used 
here for some years and have an agricultural reputation 
similar to that of nitrate of soda ; but care must be taken to 
choose drying weather for the application, as the material 
picks up moisture from the air very readily and becomes sticky. 
The content of nitrogen is about 13^ per cent. Recently another 
nitrate of lime of synthetic origin has appeared in this country 
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in the form of a white crystalline substance containing per 
cent, of nitrogen. 

A number of other S 5 mthetic products are finding their way 
into agriculture on the Continent, and some of them have been 
investigated experimentally in England. These experiments 
are still in progress. The most important of these substances 
are :— 

Ammonium Chloride ,—^This is a white crystalline compound 
containing 25 per cent, of nitrogen. Its action is broadly 
similar to that of ammonium sulphate and it presents the 
same range of agricultural uses. Experiments are still in 
progress at Rothamsted and elsewhere to compare its effects 
with those of the sulphate in greater detail. 

Urea .—^This substance contains no less than 46 per cent, of 
nitrogen, and is therefore more than twice as concentrated 
as sulphate of ammonia. Urea is the valuable constituent of 
the urine of farm stock, and in this form its fertilizing value 
is well known to farmers. As manufactured it is a white 
crystalline solid. Its concentrated nature renders it suitable 
for long transport. On the other hand, if applied alone in 
dressings providing the customary amounts of nitrogen for 
farm purposes, it may be difficult to distribute the requisite 
small quantity sufficiently evenjy. In contrast to ammonium 
sulphate or chloride it leaves no residue of strong acid in the 
soil in the course of its transformations. Trials are still in 
progress with this substance, which appears to have much the 
same action as sulphate of ammonia as far as its nitrogen 
is concerned. 

In Germany synthetic products have developed in greater 
variety. Two tendencies are noticeable. An attempt is being 
made to replace some of the ammonia nitrogen in the newer 
fertilizers by nitrate nitrogen. This is to avoid, in part, the well- 
known decalcifjdng effects of ammonium salts of strong acids, 
which can produce a condition of soil acidity, as has been 
shown in the classical experiments on grass at Rothamsted, 
and on barley at Woburn. Hence we find products, such as 
Leuna Salpeter, in which approximately one-third of the total 
nitrogen is in the form of nitrate, the remainder being present 
as amihonia. Synthetic nitrates of soda and of lime are also 
made, while ammonium nitrate, though not suitable for use 
in a pure state, is employed as a constituent of more complex 
fertilizes. The second tendency is seen in the production of 
mixed or compound fertilizers containing high-grade quh^- 
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sotiaig ingiedienta whose nature is disclosed. The nitrogen is 
B 3 mthetio and may consist partly of nitrates and partly of 
ammonium compounds; the jdiosphate may be present as 
an ammonium salt, thus avoiding the presence of the gypsum 
which is usually associated with water-soluble phosphate; 
while the potash is supplied as high-grade salts. As an example 
of such a complete fertilizer the recently introduced Nitro- 
phoska will serve. It is guaranteed to contain 

17 per cent, nitrogen, one-tiiird as nitrate, the remainder as 
ammonia. 

26‘6 per cent, soluble phosphate. 

21’1 per cent, potash. 

Another grade is manufactured containing slightly more potash 
to meet the requirements of potash-loving crops on light sods. 

Spring Com.—^Experiments carried out at a number of 
centres since 1022 under the research scheme of the Institute 
of Brewing indicate that a moderate dressing of sulphate of 
ammonia may be included in the fertilizer mixture given 
to barley, without injury to malting quality and with benefit 
to yield, provided that the crop is not lodged. Used in this 
way 1 cwt. of sulphate of ammonia per acre is permissible 
and has usually increased the crop by about 5 bushels of dressed 
grain. The action of the nitrogen has, on the whole, been more 
certain and more remunerative than that of any other 
fertilizing constituent. A heavier dressing than 1 cwt. is of 
course inadvisable, and when 2 cwt. of sulphate of ammonia 
per acre were used in a complete mixture at Bothamsted 
the quality of the grain was definitely lowered, although in 
this case the crop was not lodged. Where there is reason to 
believe that the land intended for barley is in need of phosphate 
and potash, a suitable mixture would be 2 cwt. superphosphate, 
1 cwt. muriate of potash, and 1 cwt. sulphate of ammonia 
per acre. If, on the other hand, a good supply of phosphate 
and potash has been applied to other crops in the rotation, 
the question arises whether these constituents should be 
omitt^ and reliance placed on nitrogen alone. There is little 
doubt that as far as yield is concerned 1 cwt. sulphate of 
Mumonia per acre could be successfully applied in such cases ; 
the effect of nitrogen, used alone on the malting quality 
of the grain, is bdng investigated at present. 

In manuriim oats the quality factor is not so important, and 
we .may try to obtain as heavy a crop as will stand. Whether 
phosphate dr potash, or both, are required will be decided 




1146 Noras ok MAKtmas aoa Maboh. [March, 


with reference to the treatment of the previous crop and the 
nature of the soil. Where oats follow a good seeds ley, manuring 
is seldom necessary and nitrogenous manures will rarely be 
used. Oats, following a previous straw crop, will usually respond 
to a nitrogenous dressing, and, in oases of doubt, care should be 
taken not to limit the effect of the nitrogen by lack of a suitable 
addition of the other constituents. It occasionally happens 
that, owing to bad drilling conditions in autumn, a little of the 
wheat land may be left over to be sown in the spring. The* 
choice of a suitable variety for spring sowing is the chief 
element of success, but in view of the shorter growing period 
the plant can be helped along by a light dressing of artificials 
applied before drilling. Assuming that wheat land can provide 
its own potash, 2 cwt. of superphosphate, and, on soils in only 
medium condition, 1 cwt. of nitrate of soda or sulphate of 
ammonia, should do much to assure a good start. 

Early Potatoes. —In most of the specialized districts where 
early potatoes are grown, organic manuring is the usual basis 
of the treatment. For a crop which must as far as possible be 
kept going without a check, the water-holding capacity and 
mellowness imparted to the soil by the organic matter is of 
the greatest value. Farmyard manure, town stable manure, 
or in coastal regions seaweed, are used in large dressings, 
twenty tons or more per acre being quite a usual application. 
Since an abundant supply of readily available plant food is 
also required, the general practice is to give from 8 to 12 cwt. 
per acre of a complete mixture of artificials in addition to the 
organic manuring. Formulas vary from district to district, 
and have usually been developed by local experience. A 
t 3 q>ical mixture would contain about 6| per cent, of nitrogen, 
18 per cent, soluble phosphate, and per cent, of potash, 
the main ingredients usually being in the form of sulphate of 
ammonia, superphosphate, and either sulphate or muriate of 
potash. The percentage of potash is rather low, but should be 
considered in relation to the large quantities of dung and 
seaweed which are used. Experimental work recently conducted 
at Kirton,* in Idncolnsbire, under conditions where dung is 
rarely available, have shown that in these cireumstanoes 
nitrogen and potash are more important than phosphate, 
and a mixture consisting of 2|^ cwt. of sulphate of ammonia, 
2 to 4 cwt. superphosphate and 1^ cwt. of muriate of potash 


* J. C. Wallace, this Joubkai., XXXn, No. 10, January, 1026. 
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is satisfactory. Assuming the higher level of phosphate— 
although in the trials the lower figure was sufficient—this 
mixture would analyze per cent, of nitrogen, 17 per cent, 
of soluble phosphate and 9]^ per cent, of potash. Given good 
cultivation, it is suggested that such a mixture could be used 
up to about 12 cwt. per acre. 


PRICES OF ARTIFICIAL MANURES 


Non.x-UnleM otherwise stated, prices are for not less than 2-ton lots f o.r. in towns named, 
and are net cash for prompt delivery. 


Average price per ton during week 
ending February 9. 


JLJVmVKAy KIVU 

Bristol 

Hull 

L*pool 

London 

Cost per 
unit at 
London 


m 

£ B. 

£ 8. 

m 

s. d. 

Nitrdte of noda (N. 16i%) 


13 15 

13 6 

13 10 

17 6 

„ lime (N. 13%) 

Sulphate of ammonia ;— 

•• 

• • 

• • 

11 10* 

17 8 

Neutral (N. 20*6%) .. 

12 3* 

12 3* 

12 3* 

12 .3* 

11 10 

Calcium cyanamide (N. 19%) .. 

9 14* 

9 14* 

9 14* 

9 14* 

10 S 

Kainit (Pot. 14%) 

3 2 

2 17 

2 17 

2 15 

3 11 

Potash salts (Pot. 30%) .. 

4 17 

.. 

,, 

4 10 

3 0 

„ (Pot. 20%).. 

3 12 

3 2 

8 9 

8 2 

3 1 

Muriate of potash (Pot. 60-63|%) 
Sulphate „ (Pot. 48-5l|%) 

9 10 

8 5 

8 13 

9 7 

3 6 

11 10 

10 5 

10 16 

11 6 

4 6 

Basic Blag (T.P. 30%) .. 

.. 

3 21 

8 8§ 

.. 

.. 

„ (T.P.2ao/o) .. 

.. 

2 11§ 

2 19§ 

• • 

,, 

„ (T.P.26o/o) .. 

„ (T.P.24%) .. 

Ground rook phosphate (T.P.68%) 

.. 

2 7§ 

2 16} 

.. 

,. 

• • 

2 2§ 

• • 

• • 

•• 

Very fine grade t 

2 16 

.. 

., 

2 16d 

0 11 

Fine Grade ||. 

2 10 


.. 

2 16d 

0 11 

Superphosphate (S.P. 36%) 

pp (S.P.33%) .. 

„ (S.P.30%) 

8 8 

•• 

3 9 

3 6 

3 10 

2 0 

3’’2 

2 15 

3 2 

3’’3 

2 1 

Bone meal (N. 31%, T.P. 46%).. 
Steamed bone flour (N. } %, 

8 16 

8 6 

8 10 

8 0 

•• 

T.P. 60-66%) 

6 Of 

6 lot 

6 6 

6 15 

• • 

Burnt lump lime. 

2 0 

1 12a 

2 Oh 

2 Ic 

., 

Ground lime 

2 7 

2 la 

2 9b 

1 16c 

,, 

Ground limestone. 

,, 

,, 

1 10& 

,, 

,, 

Ground chalk . 


1 9 

•• 

1 6c 



Abbreviations i N.«"Nitrogen; S.P.«"Soloble Phosphate; T.P."*Total Phosphate; 

Pot. "•Potash. 

* Dellver»\ in 4-ton lots at purchaser's nearest railway station, 
t Delivered <within a limited area) at purchaser's nearest railway station, 
i BuU prices include delivery to any station In Yorkshire, Liverpool to any station 
in Lancashire. Iiondon prices are for 4-ton lots delivered in the home counties. 

$ Fineness 805( through standard screen of 14,400 boles to the square inch (120 mesh sieve). 

Fineness 80% through standard screen of 10,000 holes to the square inch (100 mesh sieve) 
a Delivered to Boll 
b Delivered to Liverpool area, 
s Delivered hi 4-toa lots to London. 

d Price for 4-ton lots f.D.r. at Korthem London Btations. At O.W.B. and S.U. London 
Stations the cost to purchasers is 28. Od. per ton extra. 
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NOTES ON FEEDING STUFFS FOR MARCH 

E. T. Hat.k ak, M.A., 

School of AgrieuUure, Cambridge. 

The Feeding <rf43oats tor Milk Prodnotkm.— The kee^ng of 
goats for milk production has shoum considerable progress 
during the last decade, and the extent to which goats are now 
kept for this purpose is evidmiced by the number of entries 
and exhibits made at the principal agricultural shows, and b^ 
the fact that several milk-recording societies for goats are 
now in existence and are affiliated to the Central Council of 
Milk-Becording Societies. The reaeon for the popularity of the 
goat as a milk-producing animal is not far to seek. The goat 
is a hardy animal, thrives well under poor conditions, and does 
not require expensive or extensive accommodation. For these 
reasons the goat is an ideal milk-producing animal for the 
small-holder and the cottager, particularly as the bulk of its 
food can be supplied by roadside grazing. Moreover, consider¬ 
able attention abroad has been paid to the production of 
deep-miUdng strains of goats, and by importation from the 
Continent the native breed of goat in England has been 
improved to such an extent that the purchase of goats of good 
milking strain is a comparatively simple matter. 

The increased attention paid to milch goats has led to a 
demand for information on the feeding of these animals, and 
the purpose of this article is to lay down a few simple rules 
for the guidance of goat keepers in the feeding of their animals. 
The feeding principles underlying milk production in the goat 
are similar to those governing milk production in the cow. 
As in the case of the cow, the ration of the goat may be divided 
into two parts, a maintenance portion and a production portion. 
The maintenance portion is required to maintain the functional 
activities of the goat and to keep it in a healthy, thriving 
condition. The production portion is required to yield the 
food elements needed for the mUk produced. Readers of these 
articles will be aware of the fact that a perfect food needs to 
supply to the animal a certain amount of digestible protein, 
or flesh-forming material, and a certain amount of energy 
producers—fats, starches, sugar, and to a certain extent woody 
fibre, coming under this latter category. In addition, a certain 
IHoprution of mmeral substances and vitamines are reqimed, 
and, except in special circumstances, adequate amounts of 
these substances are generally present in tyjwsid food ixdxtnxes. 
For tiiis reason a feeding system genmdly onfy expresses I3ie 
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requirements of the animal in terms of digestible protein and 
energy^ the energy required being expressed for reasons of 
simplicity in terms of starch, the digestible fats, sugars, fibre, 
and starches being comprised under, ‘^starch equivalent.” 

In the case of the goat, the daily requiremenlis for maintenance, 
expressed per 100 lb. live weight, are 0*11 lb. digestible protein 
and 0*85 lb. starch equivalent. For milk production, in addition 
to the maintenance requirements alresidy given, the goat will 
require 0" 16 lb. of digestible protein and 0’63 lb. of starch equiva¬ 
lent for every quart of milk produced per day. From these 
figures it becomes a comparatively simple matter to calculate 
the rations required for any goat according to the milk yielded. 
The daily maintenance requirements of a 100-lb. goat, as indi¬ 
cated above, would be satisfied with 3 lb. of good quality meadow 
hay per day. As the weight of the goat increased, so the mainten¬ 
ance requirements would also increase, but as the requirements 
of the animal are proportional to the surface and not to the body 
weight, the increase of food is not proportional to the weight. 
Thus the maintenance requirement of a 160-lb. goat would be 
4 (not 4^) lb. of meadow hay as the weight would indicate. 

With regard to the production ration, the daily ration must 
contain0* 16lb.digestible protein and0*63 lb. starch equivalentfor 
every quart of milk produced, so that a goat giving three quarts 
of milk a day would require a daily production ration yielding 
0*45 lb. digestible protein and 1*89 lb. starch equivalent. This 
would be satisfied by 3 lb. of a mixture consisting of crushed 
oats and beans in equal parts. A suitable ration for a 100-lb. 
goat giving three quarts of milk a day would therefore be : 
hay, 3 lb.; oats, 1J lb.; beans, 1^ lb. A 160-lb. goat giving a 
similar amoimt of milk would require : hay, 4 lb.; oats, 1J lb.; 
beans, 1J lb., the extra pound of hay being required for extra 
maintenance necessitated by the fact that the animal is larger. 
In order to facilitate ease of calculation, a few suitable mixtures 
are given for milk production :— 

Fob Milk Production per Quart op Milk per Diem 

Mixture by weight Quantity per quart of milk 

(1) 1 oats, 1 beans. 1 lb. 

(2) Bran . li lb. 

(3) Pahn'kemel cake .. . * 1 lb. 

(4) Coconut cake . 1 lb. 

(5) 1 linseed cake, 1 maize .. .. 1 lb. 

For Maintenance of 100-lb. Goat per Diem 

Mixture by waight Quantity per quart of milk 

(1) €kK)d meadow hay .. .. 3 lb. 

(2) 2 oat straw, 1 clover hay .. 3 lb. 

(3) 2 oat straw, 4 roots 0 Ih. 
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The above rations approximately satisfy the standards given. 
In the summer, with ample access to pasture, little extra food 
will be required except in the case of the heavy milkers. In 
the winter the goat keeper will need to vary the bulkiness of 
the ration according to the animal’s appetite, since in the case 
of the heavy milkers it will be sometimes a matter of difficulty 
to persuade the goat to consume its full ration if a large quantity 
of bulky food is included. In such cases, the ration must be 
altered by reducing the quantity of bulky food fed,« 
supplementing the deficiency thereby caused by adding a food- 
equivalent amount of food of a concentrated nature. 


Eton Values. —^The prices in respect of the feeding stuffs 
used as bases of comparison for the purposes of this month’s 
oalonlations. are as foUows 


Barley (Importsd).. 

Maize 

Decorticated ground nut cake .. ^ 

„ cotton cake 

(Add lOs. per ton, in each case, 


Per cent. 

Per cent. 

£ 

s. 

71 

6*2 

0 

15 

81 

6-8 

8 

0 

73 

410 

11 

15 

71 

34*0 

10 

0 


for carriage.) 


The cost per unit starch equivalent works out at 2*33 
shillings, and per unit protein equivalent, 1*59 shillings. 

The table is issued as a guide to farmers respecting the 
feeding value of their crops in relation to current market 
prices. (The “ food values ” which it is recommended in the 
Report of the Committee on Rationing Dairy Cows should be 
applied by Agricultural Organizers and other advisers in 
connexion with advisory schemes on the rationing of dairy 
cows are given in the November, 1926, issue of the Ministry’s 
JouiorAi..) 

Farm VAi.tTxs. 


1 Cbops 

Starch 

equivalent 

Protein 

equivalent 

Food value 
per ton, on 
farm 




Per cent. 

Per cent. 

£ 8. 

■Wheat 



72 

0*6 

9 3 

Oats 



60 

7*6 

7 12 

Barley 



71 

6*2 

8 15 

Potatoes .. 



18 

0*6 

2 3 

Swedes 



7 

0*7 

0 17 

Mangolds .. 



7 

0*4 

0 17 

Beans 



66 

20*0 

9 6 

Good meadow hay 



31 

4*6 

3 19 

Good oat straw .. 



17 

0*9 

2 1 

Good clover hay .. 



132 

7*0 

4 6 

Vetch and oat silage 



13 

1*6 

1 IS 

Barley straw 



19 

0*7 

2 5 

Wheat straw 



11 

0*1 

1 6 

Bean straw 



19 

1*7 

2 7 
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1 Manu-Costof 

Price 


Price rial food 

per Price 

Pro- 

DmoBiraiOK Price per qr. per value value Starch 

unit per lb. 

tein 

ton per per equiv. 

starch stareb 

equiv. 

ton ton per 

equiv. equiv. 


a. d. 1 lb. £ s. £ s. £ s. 1001b. 

8. d. d. 

% 


Wheat, Britiah.. 

,, 

- 

- 

— 

12 

0 

0 

14 

11 

6 

72 

3 

2 

1-70 

96 

Barley, British feeding 

,. 

— 

- 

— 

9 

12 

0 

11 

9 

1 

71 

2 

7 

1*38 

6-2 

„ Canadian No. 3 Western 

36 

0 

400 

10 

21 

0 

11 

9 

11 

71 

2 

8 

1-43 

6*2 

„ Argentine 

.. 

36 

0 

99 

9 

16 

0 

11 

9 

6 

71 

2 

7 

1'38 

6-2 

„ Persian 

,, 

33 

0 


9 

6 

0 

11 

8 

14 

71 

2 

5 

1-29 

6-2 

„ Russian 

,, 

36 

6 


9 

19 

0 

11 

9 

8 

71 

2 

8 

1-43 

6*2 

Oats, English, white .. 

,. 

— 

- 


9 

7 

0 

12 

8 

16 

60 

2 

11 

1-66 

76 

„ „ black and grey 

— 


— 

8 

17 

0 

12 

8 

6 

60 

2 

9 

1-47 

T-8 

„ Scotch white 


— 


— 

10 

0 

0 

12 

9 

8 

60 

3 

2 

1-70 

7*6 

„ Irish black 


— 


— 

8 

16 

0 

12 

8 

3 

60 

2 

9 

1-47 

7-6 

„ Canadian feed .. 


24 

0 

320 

8 

8* 

0 

12 

7 

16 

60 

2 

7 

1.38 

7-6 

II iiAizxionoftii t • 0 0 


22 

6 


7 

2711 

0 

12 

7 

5 

60 

2 

6 

1-29 

7*6 

„ Argentine 


24 

0 


8 

8 

0 

12 

7 

16 

60 

2 

7 

1-38 

'7-6 

„ Chilian 


22 

0 


7 14t 

0 

12 

7 

2 

60 

2 

4 

1*26 

7*6 

Maize, Argentina 


34 

3 

480 

8 

0 

0 

11 

7 

9 

81 

1 

10 

0-08 

6*8 

„ South African .. 


36 

0 


8 

3* 

0 

11 

7 

12 

81 

1 

11 

1*03 

6-8 

Beans, English winter.. 




— 

10 

13 

1 

10 

9 

3 

66 

2 

0 

1-47 

20 

Peas, English blue 


— 


— 

17 

0* 

1 

6 

15 

14 

69 

4 

7 

2*45 

18 

„ Japanese 

Dari, Bombay .. 


— 


— 

29 

Of 

1 

6 

27 

14 

69 

8 

0 

4*28 

18 




— 

12 

5 

0 

14 

11 

11 

74 

3 

1 

1*66 

7-2 

Hye, homegrown 

Millers’ offals— 


— 


— 

9 

5 

0 

14 

8 

11 

72 

2 

5 

1*29 

O'l 

Bran, British.. 


— 


— 

7 

10 

1 

5 

6 

5 

42 

3 

0 

1-61 

10 

„ broad .. 


— 


— 

8 

7 

1 

5 

7 

2 

42 

3 

5 

1*83 

10 

Middlings, flne, imported 


— 


— 

9 

12 

1 

0 

8 

12 

69 

2 

6 

1-34 

12 

„ coarse, British 


... 


— 

7 

12 

1 

0 

6 

12 

68 

2 

3 

1*20 

11 

Pollards, imported .. 


— 


_ 

7 

0 

1 

5 

5 

15 

60 

1 

11 

103 

11 

Meal, barley . • 


— 


— 

10 

17 

0 

11 

10 

6 

71 

2 

11 

1-66 

62 

„ maize 


— 


— 

9 

12 

0 

11 

9 

1 

81 

2 

3 

1*20 

68 

M f» germ •. 


— 


— 

8 

15 

0 

18 

7 

17 

85 

1 


098 

10 

„ „ gluten feed 


— 


— 

8 

15 

1 

6 

7 

10 

76 

1 2 


107 j 

19 

„ locust bean 


— 


— 

9 

5 

0 

9 

8 

16 

71 

2 


1*29 

3.6 


,t bean . 

f» fiih . • .. •. 

Maize, cooked flaked .. 
Linee^ ., 

„ cake, Engliah, 12% oil 

» » M 10% „ 

« „ „ 9 % „ 

Soya bean „ 6% „ 

Cottoneeed oake,Englifth,6|%„ 
„ „ Egyptian,„ 

Decorticated cottonseed meal, 
7% oil 

Coconut cake, 6% oil.. 
Ground-nut cake, 6% oil 
Decorticated ground-nut cake, 
7% oil 

Palm kernel cake, 0% oil 
H >» 1 , meal, 6% oil 

„ meal, 2% oil .. 

Feeding treacle. 

Brewers' grains, Dried ale . .i 
•f ,, porter .. 


M«Jt culms 


Wet ale 
„ porter 


53 6 10 

85 2 6 

119 2 9 

74 3 0 

74 2 10 

74 2 9 

09 2 7 

42 2 7 

42 2 3 


366 48 
1-29 8-0 

1*47 19 

1’61 25 

1-62 25 

1-47 25 
1-38 30 

1-38 17 


9 7 2 9 6 18 74 

9 0 1 9 7 11 79 

8 2 1 13 6 9 57 


— 11 15* 2 11 9 4 73 

— 8 7 1 1 7 6 75 

— 10 0* 1 1 8 19 75 

— 8 0* 1 2 6 18 71 

~ 6 5 0 9 6 16 51 

— 7 10 1 2 6 8 49 

7 0 1 2 5 18 49 

— 1 5 0 8 0 17 15 

— 0 18 0 8 0 10 15 


1 10 0*98 85 

1 11 103 16 

2 3 1*20 27 

2 6 1*34 41 

1 11 103 17 

2 5 1-29 17 

1 11 103 17 

2 3 1-20 2-7 

2 7 1-38 13 

2 5 1*29 13 

1 2 0'62 4*8 



seme loosl market. Fmm the leeolts ot each caloulatione a buyer can detoiralnewhlchleodlngifuffve||Mro 
Wise at the prtom quoted on his own market. The maourial value perton flguresarecalculated on the bask 
<»the«Bilowin8Bnit ftow: N, lie. Sd. P»0« 8 r. 8d.; EfO. as. Od. 
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MISCELLANEOUS NOTES 

Number and declared value of animals, living, for breeding, 
exported from Great Britain and Northern 
ESqiort Ireland in the three months ended Decmn- 

Bteeding 8t0(& ber, 1926, compared with the correspoiid- 
ing period in 1926. (From returns 
supplied by H.M. Customs and Excise.) 


C/Ountry to which 
exported 

Oct. to Dec., 
1926 

Oct. t 
11 

o Dec., 

)25 

Number 

Declared 

value 

Number 

Declared 

value 

Cattle 

Argentina 

Bolivia 

57 

£ 

6,204 

67 

£ 

7,743 

0 

0 

21 

1,806 

Brazil 

30 

3,692 

0 

0 

Cuba 

26 

865 

0 

0 

Guatemala 

10 

335 

0 

0 

Uruguay 

4 

23fi 

8 

2,800 

British India 

8 

390 

5 

470 

Irish Free State 

1,321 

20,060 

1,640 

20,874 

Palestine 

4 

1,500 

0 

0 

Union of South Africa .. 

0 

0 

58 

4,465. 

Other countries .. 

24 

1,260 

18 

1,647 

Total of cattle 

1,484 

34,541 

1,817 

39,706 

Sheep and Lambs 





Argentina 

329 

9,963 

602 

11,655 

Bolivia .. 

0 

0 

54 

1,962 

Brazil 

40 

1,210 

0 

0 

Chile . 

7 

1,200 

24 

1,185 

Bussia 

266 

3,803 

0 

0 

Uruguay 

86 

2,268 

159 j 

3,490 

Australia.. 

0 

0 

9 

850 

Falkland Islands 

0 

0 

10 

360 

Irish Free State 

1,112 

2,346 

850 

3,991 

Union of South Africa ., 

0 

0 

29 

693 

Other countries .. 

18 

292 

18 

145 

Total of sheep and lambs ,. 

1,857 

21,082 

1,756 

24,321 

SWXNE 





Argentina 

7 

260 

2 

40 

Bolivia. 

0 

0 

8 

498 

Chile . 

3 

175 

0 

0 

Germany*. 

5 

115 

12 

475 

Idthoaiiia 

24 

1,200 

0 

0 

Russia. 

0 

0 

50 

1,000 

Siam . 

5 

350 

0 

0 

Irish Free State 

327 

1,049 

130 

789 

Other countries ., 

20 

450 

22 

543 

Total of swine 

391 

4,4^ 

280 

a,s0 






















1927.] 


MlSOBlXAIfBOtrS Notbs. 


1153 


Nitmbbb and declared value of animals, living, for breeding, 
exported from Great Britain and Northern 
Ireland during 1926, with comparative 
^ures for 1925. (From Animal State¬ 
ment of Trade and returns supplied by 
H.M. Customs and Excise.) 


Siport of 
Bceei^ Stodc 
in 


Coimtry to which 
exported 

19 

26 

16 

26 

Number 

Declared 

value 

Number 

Declared 

value 

Cattub 


£ 


£ 

Argentina 

337 

61,329 

609 

108,562 

Brazil 

110 

10,330 

12 

1,982 

Chile . 

34 

3,355 

5 

840 

Germany 

9 

762 

41 

1,944 

Uruguay 

67 

10,991 

69 

13,166 

Australia 

35 

6,421 

1 

45 

British India 

14 

740 

23 

1,120 

Irish Free State 

5,708 

84,544 

5,861 

77,938 

Kenya 

18 

1,204 

30 

1,842 

Union of South Africa .. 

20 

1,150 

141 

12,914 

Other countries .. 

159 

8,392 

135 

7,042 

Total of cattle 

6,501 

179,208 

6,827 

227,396 

Sheep and Lambs 





Argentina 

629 

18,011 

1,102 

24,077 

Bolivia .. 

0 

0 

64 

1,962 

Brazil 

49 

1,452 

3 

100 

Chile . 

14 

1,403 

27 

1,420 

teru 

0 

0 

90 

1,156 

Hussia 

266 

3,803 

205 

3,454 

Uruguay .. 

166 

5,079 

204 

4,660 

Irish Free State 

2,038 

4,478 

2,800 

9,416 

Union of South Africa .. 

0 

0 

71 

1,323 

Other countries .. 

99 

1,764 

139 

3,968 

Total of sheep and lambs 

3,261 

35,990 

4,696 

61,636 

Swine 





Argentina .. .. j 

23 

627 

13 

247 

Belgium. 

8 

275 

30 

200 

France. 

19 

425 

14 

214 

Germany 

30 

843 

62 

1,962 

Italy 

8 

178 

24 

583 

Euasia .. 

180 

3,646 

81 

2,088 

Serb-Croat-Slov^e State 

40 

1,250 

0 

0 

Iris^ Free State 

1,123 

6,155 

582 

2,707 

Union of South Africa .. 

0 

0 

89 

2,019 

Other countries.. 

102 

8,495 

107 

3,043 

Total of Bwine 

1,633 

16,894 

1,002 

13,063 


41) 
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Tedb! customary rise wldoh occurs in the general index 
figure for agricultural produce in January is apparent again 
this -year in the rise from 46 per cent. 

3%e Agrieoltaral above pre-war in December to 49 per cent. 

Indez Number in January. The increase of 3 points 
this year is, however, less tiiian the rises of 
4 to 6 points shown in recent years. These increases are a 
result of prices in January of the base years being on the whole 
lower than those of December of those years. 

In the following table are shown the percentage increases 
as compared with pre-war prices each month since January, 
1922 

Peroentage Increase compared with the 
Average of the corresponding month in 
1011-13 


Month 



1922 

1923 

1924 

1926 

1926 

1927 

Janoaiy 



71 

67 

60 

71 

68 

49 

February 



76 

63 

61 

69 

63 

— 

March .. 



73 

69 

67 

66 

49 

— 

April .. 



66 

54 

63 

69 

62 

— 

May 



69 

64 

67 

67 

60 

— 

June .. 



64 

49 

66 

63 

48 


July .. 



67 

60 

63 

49 

48 


August., 



68 

62 

67 

54 

49 

— 

September 



59 

62 

61 

56 

56 

— 

October 



61 

50 

66 

53 

48 

— 

November 



63 

51 

66 

54 

48 

— 

December 

• • 

• • 

61 

Grain 

56 

66 

64 

46 



Wheat and oats showed no change in average price as 
compared with December, but, while the index figure for 
wheat remained unaltered at 61 per cent, above the base 
years 1911-13, the index figure for oats rose by 3 points 
to 20 per cent, above pre-war as a result of a lower base price 
in January. Barley at 10s. lid. per cwt. was only Id. per cwt. 
dearer than in December, but the index figure rose by 5 points 
to 36 per cent, above pre-war. Barley averaged 6d. per cwt. 
more than in January, 1926, but wheat was 5d. per cwt. cheaper 
and oats as much as Is. Id. per cwt. cheaper on the year. 

Live Stock 

The price of fat cattle in January was practically the same 
as in December, but, with a lower base price, the index figure 
was 6 points higher at 33 per cent, above the level of 1911-13. 
As compared with a year earlier, fat cattle were over 6 b. per 
live cwt. cheaper. Fat sheep became a little dearer in the 
month under review and averaged 57 per cent, above pre-war, 
or 6 points lower than in January, 1926. Both bacon pigs and 
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porkers show higher index figures as compared with December, 
but the increases of 7 and 10 points respectively are due 
almost entirely to changes in base prices. Fat pigs were 
appreciably cheaper than in January, 1926, bacon pigs 
declining by Is. 7d. and porkers by lid. per stone during 
the twelve months. Dairy cattle depreciated in value in 
January by about 26s. per head, and were only 28 per cent, 
dearer than in 1911-13. Store cattle realized 29 per cent, and 
store sheep 66 per cent, above pre-war, while store pigs were 
very dear at 136 per cent, above January, 1911-13. 

Dairy and Poultry Produce 

The most noticeable price change as compared with 
December was that of eggs, which in January averaged only 
Is. lOJd. per dozen, or 7d. per dozen less than in December, 
but as there was a proportional difference in the base years 
the index figure remained unaltered at the level of 46 per cent, 
above pre-war. This was a reduction of 24 points on the figme 
for the previous January, when eggs averaged about 2s. 2d. 
per dozen. Milk showed no change in price or index number. 
Butter was slightly cheaper and the relative index number 
was 3 points lower at 37 per cent, above 1911-13, while cheese, 
which became somewhat dearer, was 10 points higher at a 
level of 38 per cent, above the base years. 

Other Commodities 

Potatoes were very slightly cheaper in January, but the 
fall of 16 points in the index figure from 110 per cent, above 
the base years to 96 per cent, was due very largely to the 
higher base price in January, 1911-13. 

Wool was a little cheaper on the month, but as prices in 
January, 1911-13, were lower than in December in those 
years, the index figure was 3 points higher at 32 per cent, 
above the pre-war level. 

The reduction of 9 points in the general index number as 
compared with January, 1926, is due wholly to the lower 
level of prices of live stock and live-stock products. Com, 
potatoes and hay averaged 39 per cent, above pre-war in 
January this year against 36 per cent, in January 1926, a 
rise of 4 points, mainly owing to the increased price of potatoes, 
but com was only 3 points lower on the year. Pat stock 
showed a reduction of 14 points to an average of 62 per cent, 
above pre-war, and dairy produce declined by 11 points to 
an average dE 61 per cent., while eggs and poultry at 42 per 
cent, above 1911-18 were 21 points lower on the year. 


4]>2 
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Index numbers of different oommoditieB during recent 
months and in January, 1925 and 1926, are shown below :— 


Percentage Increase as compared with the Average 
Prices ruling in the correaponding months of 
1911-13 


Commodity 



1927 

Jan. 

Jan. 

Oct. 

Nov. 

Dec. 

Jan. 

Wheat 


76 

■9 

63 

66 


61 

Barley 


81 

mm 

42 

35 


36 

Oats 


46 

■iM 

17 

20 


20 

Fat cattle.. 


62 


35 

31 


33 

Fat sheep .. 


107 

63 

62 

43 


67 

Bacon pigs 


67 

94 

74 

71 

63 

70 

Pork pigs .. 


69 

94 

81 

76 

72 

82 

Dairy cows 


63 

42 

38 

34 

30 

28 

Store cattle 


43 

33 

25 

22 

21 

29 

Store sheep 


102 

67 

47 

42 

41 

66 

Store pigs 


49 

121 

142 

136 

116 

135 

Eggs 


82 

70 

68 

60 

46 

46 

Poultry .. 


63 

66 

48 

49 

49 

38 

Milk 


84 

74 

60 

64 

65 

65 

Butter 


73 

63 

62 

47 

40 

37 

Cheese 


49 

82 

30 

28 

28 

38 

Potatoes .. 


162 

63 

81 

i 113 

110 

96 

Hay 


1 

4 

6 

4 

2 


Wool 

• • 

128 

60 

32 

31 

29 

32 


• Decrease. 

m * * 0 * * 


Thb trials which each year are held by the Ministry, with 
the object of testing new varieties of potatoes as to their 
immunity from wart disease, were again 

Trials of Potatoes conducted in 1926 on tiie farm of the 
lor Tmwmnii y faom National Institute of Agricultural Botany, 
Wart Disease, 1P26 Ormshirk, Lancashire. The actual field 
operations and the taking of records were 
carried out by Mr. Harold Biyan, B.Sc., and Mrs. McDermott, 
of the Institute, but the trials were conducted on a plan 
approved by the Ministry. 

The results of the trials have been ocmsidered by a small 
Committee composed of representatives of the Ministry 
Agriculture, the Board of Agriculture for Scotland, and tiie 
MiniBtty of Agriculture for Northern Ireland, and co-ordinated 
with the results of the trials carried out by the two latter 
Departments at Philpstoun and Kilkeel respectively. 

The Committee recommended the approval of no fewer 
than 39 new varieties, but only six of these have aotua% been 
added to the approved list. In the rmainiDg oasM, inclusion 
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has been postponed until such time as the raisers have intimated 
to the Ministry that the varieties have actually been, or will 
shortly be, introduced into commerce. Descriptions are given 
below of the six new approved varieties, together with those of 
four varieties which were approved after trials carried out in 
previous years, but which have only recently been placed on 
the market. 

The findings of the Potato Synonym Committee of the 
National Institute of Agricultural Botany, have been accepted 
by the Ministry, where recommendations as to the classification 
of new varieties, as synomymous with existing varieties, have 
been made by that Committee. 

Early Varieties 

‘‘ EarlyfieW^ 

Sprout .. Pink. 

TMber .. Round to oval; skin white ; flesh lemon ; eyes 
shallow. 

Haulm and Bwarf, weak, spreading ; leaflets grey-green, droop- 
Foliage ing, long, narrow, soft appearance ; stem slight 

pink colouration at the base only; wings 
straight. 

Flowers .. White, large, not numerous. 

‘‘ HeraUr 

Sprout .. Blue. 

Tuber .. Oval to oblong ; skin white ; eyes shallow ,* flesh 
white. 

Haulm and Low to medium height, spreading ; leaves glossy. 
Foliage 

Flowers ., White, frequent; berries fairly fmquent; buds dark. 

Second Early Varieties :— 

“ Argyll Favourite." 

Sprout .. Pink. 

Tuber ., Round; skin white; flesh white ; eyes shallow, 

sub-terminal. 

Haulm and Upright to spreading; leaflets light grey-green. 
Foliage numerous small secondary leaflets ; terminal 

leaflets drooping ; wings serrated. 

Flowers .. White, fairly numerous, borne on long stalks. 

“ Macbeth^a CastUr 

Sprout .. Faint pink. 

Ihiber .. Kidney ; skin white ; flesh white ; eyes shallow. 

Hanbn and Dwarf, spreading ; leaflets rather small, grey-green 
Foliage colour; leaf markedly open. 

Flowers .. None observed. 

Li^ or Haincrcq? Varieties 

“ Ab&rdeen Favowrite" 

Sprout .. Pink. 

Tuber .. Round; skin white; flesh pale lemon; eyes 
shallow. 

Upr ig ht, compact; leaflets dark green, medium 
Foliage size, glossy, terminal leaflets drooping, secondary 

leaflets large ; stems bronzed ; wings straight. 
Flowers .. White, rare. 
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“ Oardmdr 

Sprout .. Deep red. 

l^ber .. Kid^y ; eyes shallow ; skin very dark red; flesh 
white. 

Haulm and Tall, upright to spreading, moderately vigorous; 

Foliage leasts light ^y-green, smooth, dull and soft ; 

stem colouration general, extending to the mid¬ 
ribs. 

Flowers *. Heliotrope, tipped white. 

** Doon Star'' 

Sprout .. Purple. 

Tuber .. Roimd to oval; sldn white; flesh lemon; eyes 
shallow. 

Haulm and Tall, strong, upright, compact, regular liabit of 
Foliage growth; leaflets grey-green, erect, long, narrow, 

hard and dull appearance; stems bronased, 
especially at base and in the axils of the leaves. 
Flowers .. White, not numerous; anthers orange. 

Duke of Perth." 

Sprout .. Blue. 

l^ber .. Oval; skin white; eyes shallow; eyebrows long ; 
flesh white. 

Haulm and Habit tall, upright, dense ; stems strong, 
Foliage branching freely below ground, mottled dark 

red purple; wings waved at the tops; leaf 
fairly open, short; leaflets light to mediipn 
green, di^, soft. 

Flowers .. None observed. 

Glencoe." 

Sprout .. Pink. 

T^ber .. Round to oval, flattish; skin white; flesh very 
pale lemon; eyes medium with faint pink 
colouration. 

Haulm and Upright, compact, vigorous, moderately tall; 

Foliage leaflets large, light grey-green. 

Flowers .. White, fairly numerous; anthers orange. 

‘‘ Hopeful." 

Sprout .. Pink. 

T^ber .. Round ; skin white ; flesh white ; eyes medium. 
Haulm and Tall, strong, open, upright, with a tinted growing 
Foliage point; le^ets dark grey-green, long, fairly 

narrow; secondary leaflets large, few; stems 
green, thick ; wings crinkled. 

Flowers .. White, large, numerous. 

e e ♦ a e e 

Thb Ministry will oontinue, during the coming season, to 
test, at Ormskirk, at the Potato Testing Station of the 
National Institute of Agricultural Botany, 
Wart XMaease potatoes and potato seedlings as to 
Immunity Trials : their immunity from, or susceptibility 
Season 1S27 to, wart disease, on the conditions stated 
below. 

An entry form (No. 345 H.D.), obtainable from the Mnistry, 
must be filled up and returned to the Potato Testing Station, 
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Lathom, Ormskirk, Lancs, with the requisite fees. Samples 
must be sent to the Station so as to arrive not earlier than 
February 21 or later than March 31, 1927. 

B3tatoes are accepted from English, Scottish, and Irish 
growers, for trial, under the following conditions:— 

(a) Quantity of each stock of potato to be sent for the first time— 
35 seed-sise tubers. 

(h) Quantity of each stock of potato to be sent for the second and 
subsequent years—60 seed-size tubers. 

Fees, on the following scale, are payable in respect of each 
stock of potat^o, when fiist entered for immunity trials:— 

Less than five samples from one grower: lOs. per sample. 
Five samples or more from one grower : 8s. per sample up to 
20, and 6s. for each sample in excess of 20. 

These fees are not returnable in any circumstances, 

(c) The Ministry, while taking reasonable precautions to secure 
satisfactory growth, can accept no responsibility for the failure 
of any variety. 

(d) The Ministiy will take all reasonable precautions to*secure that 
all the produce of the trial plots is fed to stock after being 
thorougUy mixed together, except such portions as may be needed 
for exMbition or scientific purposes authorized by the Ministry. 
The Ministry, however, reserves the right to send tubers from 
the produce grown at Ormskirk for testing at the ofGicial stations 
of the Board of Agriculture for Scotland and the Ministry of 
Agriculture for Northern Ireland. 

(e) The Ministry will furnish as early as possible a report on each 
stock forwa^ed. 

(/} When the Ministry is satisfied, as a result of the trials, that a 
variety is immime from wart disease, it will formally “ approve ’* 
the variety and will issue an official certificate of immunity. 
Such certificates will not be issued until the variety has beeh 
named, and until an assurance has been received from the sender 
that it has been, or is about to be, introduced into commerce. 
When a variety, tested under a number or Utter, has been sub¬ 
sequently named and ** approved,^' a sample of 100 tubers of the 
variety, as named, must be sent to Ormskirk for comparison with the 
tested stock. No certificate will be issued for any new variety imtil 
it has passed at least two consecutive years’ tests without con¬ 
tracting the disease, and has been declared by the S 3 mon 3 rm 
Committee of the National Institute of Agricultural Botany to be 
distinct from existing varieties. 

Potatoes are accepted/rom/oreijFii growers on the conditions 
(a) to (e) set out above, but no foreign variety will be formally 
** approved and no certificate will be issued until the variety 
is definitely introduced into commerce in Great Britain. 

Trials of BeedUngs.’—Tko Ministry desires to encourage the 
breeding of new varieties of potatoes, and, in order to provide 
information for breeders of seedlings, it is prepared to accept 
not fewer than two tubers and not more than 10 tubers of 
any seedlings for growing for one season on the trial plots, and 
to furnish a report on the results obtained without payment of 
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a fee. These tests, however, will not be considered as forming 
part of the Immunity Trials proper and will not be reckoned in 
the minimum period of two years referred to under (/). Ihe 
results of these tests will not be included in any report issued by 
the Ministry. 

Generai. Instructions ; Carriage ,—Small consignments should be 
sent by passenger train, carriage paid, or by parcel post; ‘ larger con¬ 
signments should be forwarded by goods train, carriage paid. 

Labels ,—All consignments should be distinctly labelled. A label 
bearing the name and address of the sender and name of variety or 
seedling number should be firmly tied to the bag ; in addition a similar 
label should be placed inside the bag. , 

Address ,—^All consignments should be addressed to :— 

The Superintendent, 

Potato Testing Station, 

National Institute of Agricultural Botany, 
Lathom, Ormskirk, Lancs. 

Station : Ormskirk, L.M. & S. Railway. 

Date of Forwa/rding ,—Consignments should be sent so as to reach the 
Testing Station not earlier than February 21 nor later than March 31. 


Foot-aUd-Mouth Disease. —Eleven outbreaks of foot-and-mouth disease 
have been confirmed since the issue of the February number of the 
Journal. * 

Fresh centres of disease were discovered at Witney, Oxfordshire, on 
January 22 ; and at Kingsbury, Warwickshire, on February 10. Four 
other outbreaks have since been confirmed in the Warwickshire area. 

In addition three further outbreaks have also been confirmed in the 
Dufiield (Derby) district j and two in the Kelvedon (Essex) area. 

Nineteen outbreaks have been confirmed in all since January 1 last, 
involving seven counties, and the slaughter of 773 cattle, 899 sheep and 
325 pigs. 


Fann Workers Minimum Wages. — ^A meeting of the Agricultural 
Wages Board was held on Februmy 1, at 7 Whitehall Place, S.W. 1, 
the chairman. Lord Kenyon, presiding. 

The Board considered notifications from Agricultural Wages Com¬ 
mittees of resolutions fixing minimum and overtime rates of wages, and 
proceeded to make the following orders carrying out the Committees* 
decisions.:— 

Hampshire and Isle of Wight ,—^An Order, to come into operation on 
February 7, fixing minimum and overtime rates of wages for 
male workers and minimum rates of wages for female workers, to 
continue in force until October 11, 1927. The minimiim rate in 
the case of male workers of 21 years of age and over is increased 
from 30s. to 30s. 6d. per week of 51 hours in summer and 48 hours 
in winter, with overtime at 8d. per hour except in the case of 
ciurters, cowmen, shepherds or milkers, vrhm ^ overtime rate ih 
respect of time i^pent in attendance upon mxamk is 7|d. per hihw* 
Slight snoreases are also made in the minimum rates for 
workers of 18 and tmder 21 years of age* In the case of feni^ 
workers of IS years of age and over, the mihimuin rate ^ W, pir 
hour for aU time worked* 
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East Eiding of Yorkohire ,—^An Order fixing special overtime rates of 
wages for employment on the com harvest in 1927. The rates in 
question are in the case of male workers of 21 years of age and over, 
who are not boarded and lodged by their employer, Is. 3d. per 
hour, and in the case of workers who are boarded and lodged. Is.; 
in the case of foremen, beastmen, shepherds and waggoners, 9d. 
for third and fdurth lads, and 7d. for other beginners irrespective 
of age. 

Denbigh and Flint .—An Order continuing from February 16, 1927, 
xmtil February 16, 1928, the existing minimum and overtime 
rates of wages for male and female workers. The minimum rates 
in the case of male workers of 21 years of age and over are 378. 
per week of 61 hours in the case of horsemen, cattlemen, cowmen, 
shepherds or bailifis, and 30s. 6d. per week of 50 hours in the case 
of other male workers, with overtime in all cases at 9d. per hour* 
The minimum rate fixed for female workers of 18 years of age and 
over is 6d. per hour, with overtime at 6Jd. per hour. 

Radnor and Brecon .—^An Order fixing minimum and overtime rates 
of wages for male and female workers to come into operation on 
February 15, 1927, and to continue in operation imtil April 30, 
1927. The minimum rates of wages are, in the case of male 
workers of 21 years of age and over, 30s. per week of 64 hours 
with overtime at 9d. per hour, and in the case of female workers 
of 18 years of age and over, 6d. per hour, with overtime at 6Jd. 
per hour on weekdays and 7Jd. per hour on Sundays. 

Copies of the Orders in full may be obtained on application to the 
Secretary of the Agricultural Wages Board. 

« ♦ 4c m He ♦ 

Fnforeement of Minimum Rates of Wages. —^During the month 
ending February 16, legal proceedings were instituted against ten 
employers for failure to pay the nunimum and overtime rates of wages 
fix^ by the Orders of the Agricultural Wages Board for workers in 
agriculture. Particulars of the cases are as follows :— 

Arrears Workers 


County 

Court 

Fines 

Costs 


of 


con¬ 








wages 


cerned 



£ 

8. d. 

£ 

B. 

d. 

£ s. 

d. 


Kent 

. Mailing .. 

10 

0 0 

0 

10 

6 

23 8 

8 

2 

Hants 

. Petersfield 

16 

0 0 

6 

6 

0 

100 0 

0 

4 

Salop 

. Basechurch 


— 

2 

9 

0 

18 4 

0 

1 

99 

. Church 










Stretton 

0 

10 0 


— 


3 10 

0 

1 

Durham 

. Staindrop 

1 

0 0 

6 

6 

0 

89 17 

10 

4 

Glamorgan 

Bridgend.. 

2 

0 0 

1 

19 

0 

2 10 

0 

3 


Barry 

4 

0 0 

0 

14 

6 

15 11 

0 

2 

Cornwall . 

. Laimoeston 


— 

3 

16 

0 

3 9 

6 

3 

Kent 

Wingham 

2 

0 0 


— 


14 16 

10 

2 

Cornwall . 

. Torpoint 

3 

0 0 

3 

18 

0 

6 7 

3 

3 

The second annual report, required to 

be made by the Minister of 

Agriculture 

and Fisheries 

to 

Parliament, of proceedings under the 


A^oultural Wages (Begulation) Act, 1924, has now been issued, and 
copies are obtainable through any l^okseller or directly from H.M. 
Stationery Office, Adastral House, Kingsway, W.C. 2. Price Is. 

The repeurt reviews the work of the Agricultural Wages Board and 
the County Wages Committees during the twelve months ended 
Baptember 30, 1086, and includes particulars of the minimum rates of 
in eekch area and information as to the steps taken by the 
Mmistry toseeure theobser^ the rates. 
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Fann Wages in Seofland. —^The Board of Agricidture for Sootland 
has published information as to ihe average wages paid to farm 
workers throughout Scotland at Martinmas, 1926* 

The particulars given show a wide divergence in the wages paid in 
various parts of the country, and emphasize the prominent part which 
perquisites play in the contracts of employment in Scotland. In the 
case of grieves and foremen, cash wages vaiy between 47s« 6d. in 
Ayr (South) and Ids. lid. in Inverness (Harris and Uist). The last- 
mentioned districts are not, however, the lowest paid areas when 
the values allotted to perquisites are added, the range in total remunera¬ 
tion being from 568. 9d. in Dumbarton to 32s. 8d. in Sutherland. The ** 
value of the perquisites allowed to this class of workers varies between 
17a. in Caithness and Is. 2d. in Fife (S.W.) and Clackmannan. 

The earnings of other classes of workers vary in much the same way, 
and the following table shows the highest and lowest figures for total 
remuneration of married and single workers :— 


Class of 
workers 

Highest total weekly 
remuneration 

Lowest total weekly 
remuneration 

County or 
district 

Amount 

County or 
district 

Amoimt 

Ploughmen : 


8. d. 


s. d. 

Married 

Argyll, Central 

46 7 

Orkney 

27 0 

Single 
Cattlemen: 

Forfar, N.E. 

40 0 

Dumfries 

27 1 
♦ 

Married 

West Lothian 

49 6 

Caithness 

32 0 

Single 

Perth, S.W. 

37 1 

Inverness (Harris 
and Uist) 

26 4 

Shepherds s 





Married 

East Lothian 

48 0 

Boss (Lewis) 

29 0 

Single 

Lanark, N.W. 

39 0 

Inverness (Harris 
and Uist) 

27 1 

Orramen : 





Married 

Renfrew 

42 0 

Boss (Mainland) 

28 6 

Single 

Aberdeen, E. 

35 6 

Inverness (Skye) 

27 6 


Leaflets Issued by the Ministry —Since the date of the list given in 
January (1927) issue of this Joubnal, p. 968, the following leaflets 
have been issued :— 

Bewritten :— 

No. 356. Mole Draining. 

Revised:— 

No. 105* Wart Disease. 

No. 170* The Use of Lime in Agriculture. 

Am^ded:— 

No. 332. Carnations. 

♦ e * e e ♦ 

Intemattrnal Yearbocks.-^The International Tearhobk of Agri* 
cidturot StoHoHiOo for 1925-26 (xoviii -f 560 pp. Svo.) has been issued 
by the International Institute of Agriculture at Borne. The book* 
which is printed in French and Bnglish, includes every agrundtimd 
prcMluot reaching international markets, and provides an eatenadve 
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and lucid eummaiy of statistical information for agriculture. 
‘The International Institute has also issued the International Yearbook 
of AgnoaUnral Legislation for 1925 (1104 -(- xxxv pp. 8vo.) containing 
a record of laws, decrees and regulations relating to agriculture, 
enacted or issued in the various countries during that year. A brief 
analysis of the legislative measures, printed in extenao in the body of 
the volvime, is given in the introduction, serving to direct the attention 
of the reader to the most important measures adopted by the different 
governments. Copies of both yearbooks can bo obtained from the 
itoiistry, on application to the Secretary at 10 Whitehall Place, S.W. 1. 
The price of the Yearbook of Statistics is 8s., and of the Yearbook of 
Legislation^ 128. 6d., both being sent post free in this country. 


NOTICES OF BOOKS 

Plant Nutrition and Crop Produotlon. By E. J. Russell. (University 
of California Press and Cambridge University Press. Price 12s. 6d. 
net.) 

This book embodies the Hitchcock Lectures for 1924, deli'^/ered by 
Sir John Bussell at the University of California. The author deeoribes 
in his clear, brief, inimitable style the achievements of scientifio investi¬ 
gators from the early days when van Helmont demonstrated to his 
own satisfaction that water was the food of plants. Few experiments, 
as the author points out, show more clearly the need for caution in 
interpreting results. By the close of the eighteenth century the part 
play^ by the air in plant growth had been established, and de Saussure’s 
masterly summary was published in 1804. There followed the method 
of excMst field experiments, introduced by Boussingault in 1834, and 
thereafter progress was rapid. The year 1840 is described as the turning- 
point in the histoiy of agricultural science. It was then that Liebig 
cleared up the old mysterious theory that plants could be nourished 
only by substances of like nature with his bold announcement that 
plants feed on simple mineral and gaseous substances and build them 
into highly complex products. Liebig’s effort, however, to develop the 
practical aspects of the subject failed, and ** it stands as a warning to 
the scientific investigator that laboratory results, however valuable in 
themselves, can rarely be trcmslated directly into practice.” 

The importance of Liebig’s work was recognized by Lawes, who by 
the discovery of superphosphate provided the first notable instance of 
the practical value of science to agriculture. Simultaneously, and in 
collaboration with Gilbert, he embarked on the extensive series of 
experiments in agricultmal science now known all over the world as 
the Rothaxnsted experiments. Following this, we have a fascinating 
desOTiption of the discovery of various soil organisms during the period 
1880-1890, ” perhaps the most brilliant ten years in the history of soil 
science,” cuL^ating in a riiort account of the more recent study of 
Soil bacteria and protozoa at Bothamsted itself. 

Sk Ckiod progress has been made in the practical application of the 
latest knowledge of soil micro-organisms, although the work is still in 
its infancy* Partial sterilization of soils, as practised in the Lea Valley 
and elsewhere in connexion with glasshouse work, is the direct outcome 
of modem research; so also is the production of artificial farmyard 
manuro-^ method that may have important effects, both at home 
and abroad, where anfmAls are not available for the conversion of stmw 
and other waste vegetable material into manure. The process consists 
of moisteiing straw with water and treating with ammonium carbonate. 
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being identical with manure making, exo^t that the organiama derive 
their nitrogen from ammonium salts instead of animal excretions* 
Decomposition proceeds as in an ordinary dungheap, and bacterial 
activity is still further hastened by the addition of phosphates. 

This sheds an interesting light on recent experiments on the intensive 
manuring of pastures with sulphate of ammonia in conjunction with 
phosphates and lime. It has been observed that densely matted, 
fibrous tiui speedily decomposes under such treatment, giving way to 
rich, fine, palatable herbage. 

Rothamsted is also responsible for an important advance in our 
knowledge of the life cycle of the nodular organism of lucerne. It was* 
found to include both motile and non-motile forms, and that only in 
the motile condition could it invade the plant roots. Phosphates caused 
the organism to pass from the inert to the motile sti^e, and phosphates 
were accordingly added to the propagating fluid, thus ensuring a 
speedy commencement of motility after the culture is added to the soil. 

The final chapter is devoted to the structure and composition of the 
soil—the mineral phase fitnd the organic or energy phase—and the 
development of the population of living organisms therein. Considerable 
space is occupied by a study of the soil colloids, which is furnishing an 
explanation of many important soil properties which had previously 
be^ wholly inexplicable. The author shows conclusively that 
discoveries in applied science inevitably follow advances in pure 
science, and that exact knowledge is the only sure basis for improvement. 
It may be remarked in this connexion that the Director of Rothamsted 
is careful to ensure that the application is not delayed or overlooked 
through incomplete co-operation with the practical larmer. 

A full discussion of the subject of plant nutrition, doubtless, lies 
beyond the power of any one man, just as in one small volume sketching 
the progress of agricultural science it is impossible to deal adequately 
even with the work at Rothamsted alone. Yet, as 
One grass blade in its veins 
Wisdom’s whole fiood contains, 

one cannot but regret in closing the book that its accomplished author 
has not seen fit to expound some of the mysteries involved in the 
improvement of grass land. 

The Seientifie Feeding of Animals. By Professor 0. Kellner. 

Authorized translation by W. Gk>odwin, M.Sc., PhJD. (London : 

Duckworth A Co. Price Bs. fid. net.) 

The appearance, in 1909, of a translation of Kellner’s Grundziige 
der Fiitterungslehre enabled many in England to apply, for the first 
time, scientific principles to the feeing of farm stock, and the 8oimUflc 
Feeding of Animals became a standard text book in ifil cotmtries 
where the English language was spoken. Since then the steady progreas 
of Research in Animal Nutrition has resulted in the discovery of 
much new knowledge, so that in xeoent years a demand has mnsen for 
a new edition of this bobk whi^ should embody this knowledge, 
while eliminating material which no longer holds true. In the present 
book, a successful attempt has been znam to satisfy this demand* and 
the translator has endeavoured, as far as possible, to preserve thn 
character of the original book. For this reason no attempt has beai^ 
made to rearrange subject matter so as more fully to accord with 
English practtee. 

The subject matter of the bode is grouped naturally into r^vae 
parts. Part I deals with the compositiem* digestkm Md utifisation ui 
feeding stuffs; Part IX is devot^ to the consiclerathMU of the 
pertiea, conservation, prepairation, and applhabilify of feeding . 
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and Part III treata of the feeding of domestic animals under con* 
ditions usually found in practice. New subject matter is included, 
the most important being a chapter on vitamins and a section dealing 
with the preparation of silage. The chapter on vitamins could with 
justification have been amplified to include some of the newer facts 
which have emerged comparatively recently, and perusal of this 
chapter leaves one with the impression that these substances have 
not received the full consideration that their importance merits. 
The section on silage is admirably written, and readers will welcome 
the newer knowled]^ it includes, particularly that dealing with the 
Herba ensilage process and the Schweizer electrical process. 

A few minor faults are present which, although they do not detract 
from the value of the book, are none the less of importance. A tendency 
exists throughout the pages to regard the terms “ foodstuffs and 
** feeding sti^ as S3monymous, gastric lipase is given an importance 
it does not possess under normal conditions, and a few arithmetical 
errors which occ\ir in the table of analyses in the first edition are also 
contained in this edition. The book may be recommended to all 
interested in animal nutrition, and both students and practitioners 
will derive information of much value to them in their respective 
vocations, since, in addition to a masterly exposition of the scientific 
principles of feeding, there exist, disseminated throughout the pages, 
pearls of practical wisdom. 


ADDITIONS TO THE LIBRARY 

Agriculture, General and Miscellaneous 

Norris, PF. J, O .—^Life and Work on the Land. Practical Notes on 
Agriculture, Live Stock, Pastures, Estate Bepairs, Bungalow 
Building, etc. (128 pp.) Northampton: W. Mark & Co.; London : 
Simpkin, Marshall, Hamilton, Kent & Co., 1926, 3s. 6d. [63.] 
TttrrerUine, J, W, —Potash. A Beview, Estimate and Forecast. 
(188 pp.) New York ; John Wiley & Sons ; London : Chapman 
& Hall, 1926, 16s. [63.1673.] 

AdiSf B, H ,—Chemistry for Agricultural Students. (367 pp.) 

London : University Tutorial Press, 1926, 6s. 6d. [64.] 

Kkin, P., et Sanson, J, —^MdtAorologie et Physique Agricoles. 
(464 pp.) [Encyclop^die Agricole,] Paris : J. B. Bailli^re et 
Fils, 1926, 10 francs. [661.6.] 

Ministry of Agriculture and Fisheries, —Besearch and the Land: 
An accoimt of recent progress in Agricultural and Horticultural 
Science in the United Kingdom. By F. E, Wilkins, (xiv-1-388 pp.) 
London: H.M. Stationery Office, 1926, 2s. 6d. paper covers; 
3s. 6d. cloth. [37 (42); 37 (072).] 

Farrow, E. P ,—^The Study of Vegetation. (23 pp.) London : 

Blaokie & Son, 1926, 2s. [58.19 (42); 68.] 

Tansley, A, G., and Chipp, T. F. (Edits ,),—^Aims and Methods 
in the Study of Vegetation. (xvi-i-384pp.-i-19pi.) London: 
The British Empire Vegetation Committee and The Crown 
Agents for the Colonies, 1926, 12s. 6d. [58 ; 68.3.] 

CoHins, S, Hoars, and Redington, O ,—Plant Products. 2nd 
edition. (262 pp.) London: Bailli^re, Tindall & Cox, 1926, 
10s. 6d. [640 

InsHiiMs of Phyaies, —^Physics in Industry, Vol. rv. Lecture No. 9. 
Hhb Phyid^St in Agiiouiture with Special Beference to Soil 
Broblems^ By H, A. Keen, with a foreword by Sir Daniel Hall. 
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(pp* 27-03) Oxford: University Press; London: Humplirey 
MiHord, 1020, 3s. [53 ; 03.112.] 

B€0imp^ H., Lwnd^ H,p and Manmche^ M .—^The Folk High-Sohools 
of Denmark and the Development of a Farming Community, 
with an Introduction by Sir Michael Sadler.' (103 pp.) Oxford : 
University Press; London: Humphrey WHo^, 1920, Os. 
[87 (489).] 

Board of AgricuUure for Scotland, —Miscellaneous Publication 
No. 0:—^Agricultural Education and Research in Scotland. 
By A, M'CuUam. (88 pp.) Edmbtugh, 1925, Is. [37 (41).] 
FitzRandoJphf Helen E., and Hay, M. Doriel. —^The Rural Industries« 
of England and Wales. A survey made on behalf of the A^cul- 
tural Economics Research Institute, Oxford. Vol. i.—^Timber 
and Underwood Industries and Some Village Workshops. 
(239 pp. + 12 pi.) Oxford: at the Clarendon Press, 1920, 5s. 
[63.193.] 

Brace, A, B., and Hunter, H. —Crop and Stock Improvement. 
[“Farmer and Stockbreeder'* Manuals.] (117 pp.) London: 
Benn, 1926, 5s. [675.4.] 

Ruaaell, E, J, —^Plant Nutrition and Crop Production. Hitchcock 
Lectures at the University of California, 1924. (ix + 115 pp. + 
21 pi.) Berkeley : University of California Press ; London : 
Cambridge University Press, 1920, 12s. Od. [37 (01); 63.10 ; 
63.101; 03.115.] 

Ministry of AgricuUure and Fisheries. —Power Alcohol Production, 
being a Report to the Minister of Agriculture and Fisheries of 
the Departmental Committee appointed by him in connexion 
with the Manufacture of Alcohol for Power Purposes from Sugar 
Beet. (14 pp.) London: HJii. Stationery Office, 1926, Od. 
[063.5.] 

Ministry of Agrumlture and Fisheries. —Investigations into the 
Desiccation (De Vecohis) Process for Producing Sugar from 
Sugar Beet. Progress Report by B. J. Owen. (0:dord Institute 
of Agricultural Enjo^eering.) (20 pp.) London: H.M. Stationery 
Office, 1920, 4d. [064.1.] 

Empire Cotton Crowing Corporation. —^The Principles and Practice 
of Yield Trials. By F. L. Engledow and 0, Udny Yule. (78 pp.) 
London : 1920, 2 b. (post free). [37 (01); 03.34113.] 

Field Crops 

Salaman, R. N ,—^PotatoVarieties. (400pp.-f-10pi.) Cambridge; 

University Press, 1920, 26s. [03.512-194.] 

Stewart, 0 .—^Alfalfa Growing in the United States and Canada. 

(517 pp.) New York : Macmillan, 1920, 15s. [03.33 (o).] 

Irish Free State Department of Lands and Agrmdture. —^R^^rt on 
the Sugar Beet Experiments, 1926. (54 pp.) Dublin : Stationery 
Office, 1926. [63.3433 (415).] 

Union of South Africa Board of Trade and Industries. —^Report 
No. 07 : Report on the Inquiry into the Methods and Costs of 
Wheat-growing and Milling. (29 pp.) Cape Town, 1920. [03.311; 
31; 03.311 (08); 604.0.] 

Horlloiiltiire 

Sanders, T. IV.—Fruit and its Cultivation. The Oultivation of sdl 
kinds of hardy fruits, including Planting, Pruning, Training and 
Propagation, Sdbotions of Varieties, end Descriptions of Liseot 
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and Fungoid Peets, with Bemedies for their Eradication* 
(297 pp. + 44 pl«) London : W. £t. & L. CoUingridge, 1926 
(Fourth Edition), 7s. 6d. [63.4L] 

United States Department of Agriculture *—^Department Btilletin 
No. 1406: The Ripening, Storage, and Handling of Apples. 
(64 pp.) Washington, 1926. [63.41 (a); 63.41-198.] 

DiUiaUmef F. B *—^Violet Culture: For Pleasure and Profit, 
(32 pp.) London : Benn, 1926, 2s. [63.522.] 

Plant Pests and Diseases 

Michigan, Agricultural Experiment Station. —^Technical Bulletin 
No. 76 :—Concentration of Materials and Rates of Application 
in the Control of Apple Scab {Venturia inaequalia.). (18 pp.) 
East Lansing, 1926. [63.24.] 

U.S. Department of Agriculture. —^Farmers* Bulletin No, 1488:— 
Diseases of Raspberries and Blackberries. (33 pp.) Washington, 
1926. [63.23-41 ; 63.24-41.] 

Live Stoek 

Watson^ J. A. S., Cameron^ J., and Oarrad, O. H .—^The Cattle- 
Breeders’ Handbook. [“ Farmer and Stockbreeder ” Manuals.] 
(144 pp.) London : Benn, 1926, 6s. [63.62.] 

Morrison^ Bohert. —^The Individuality of the Pig: Its Breeding, 
Feeding and Management. (377 pp. + 12 pi.) London : John 
Murray, 1926, 78. 6d. [63.64] 

Ministry of Agriculture and Fisheries. —^Economic Series No. 12 :— 
Report on the Marketing of Pigs in England and Wales. (103 
pp. 4- 14 pi. + 10 diagrams.) London ; H.M. Stationery Office, 
1926, 6d. [63.6 : 31 ; 63.64 ; 63.6 : 38 ; 63.752.] 

United States Department of Agriculture. —^Farmers’ Bulletin 1502 ; 
—Co-operative Live Stock Shipping Associations. (28 pp.) 
Washington, 1926. [334 (06); 63.6 : 38.] 

Porter^ John. —^The Stockfe^er’s Companion. (2nd Edn. rev. and 
enl.) (xxiii 364 pp. -f 44 pi.) London: Gurney & 
Jackson. 1927, 7s. 6d. 63 6043 

Kellner, 0 .—^The Scientific Feeding of Animals. (2nd. Edition.) 
Translation by W. Goodwin of the 7th Edition of “ Grundztige 
der Fiittenmgslehre.” (328 pp.) London; Duckworth, 1926, 
8s. 6d. [612.394; 63.6043 (02).] 

U S. National Research Oounoil. —Bulletin, Vol. ii. Part i, No. 55. 
—^The Determination of the Protein Requirements of Animals 
and of the Protein Values of Form Feeds and Rations. Report 
of the Sub-committee on Animal Nutrition. By H. H. Mitchell. 
(44 pp.) Washington, 1926, $0.75. [612.394 ; 63.60433.] 

Didrylng 

Oarrad, 0. H .—^The Principles of Dairy-Farming. [“ Farmer and 
Stockbreeder ” Manuals.] (200 pp.) London: Benn, 1926, 
7s. 6d. [63.711.] 

Idversage, V .—^Economics of Production of Grade “ A ” (Tuber¬ 
culin-Tested) Milk. (58 pp.) Oxford : at the Clarendon Press, 
1926, 2s. [63.714; 614.32.] 

Thomson, Q. Sutherland .—^Testing Milk and Its Products. (83 pp.) 

London: Oosby Lockwood & Son, 1926, 4s. [63.712; 543.2.] 
Irish Agricidtural Organization Society .—^Butter Control Scheme— 
A Creamery Survey. By James Cullen. (31 pp.) Dublin: 1926. 
[68.7 (416); 63.71 ; 614.82.] 

United States Department of Commerce .—^International Trade in 
Butter and Cheese. (51 pp.) Washington, 1926. 10 cents. 
[68.70:88.] 
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Veterlnaiy Science 

Mimstry of Agriculture and Fiaherieo* —^Keport of the Depej:t- 
mental Committee on Warble Fly Pest. (48 pp.) London : 
H.M. Stationery Office, 1926, Is. 9d. [619.2 (f).] 

Lander, Q. D. —Veterinary Toxicology. (326 pp.) (Second Edition.) 
London: Bailli^re, Tindall & Cox, 1926, 12s. 6d. [619; 

63.266.] 

Cameron, T. W, M, —Diseases of Animals in Relation to Man. 
(222 pp.) London: Faber & Gwyer, 1926, 3s. 6d. £614; 619.] 


Poultry 

Ministry of Agriculture and Fisheries, —^Economic Series No. 11 :— 
Report on the Marketing of Poultry in England and Wales. 
(122 pp. 4- 28 pi, 4- 6 diagrams.) London: H.M. Stationery 
Office, 1926, 6d. [63.66 (42); 63.763.] 

Maine Agricultural Experiment Station. —^Bulletin No. 320:— 
The Influence of the Ultra-Violet Light on Nutrition in Poultry, 
(pp. 141-164 4- 8 pi.) Orono, 1924. [612.394.] 

Kentucky Agricultural Experiment Station. —Bulletin No. 260:— 
Sources of Animal Protein for Laying Hens. 

I. Varying percentages of Meat Scrap in the Mash. 

II. A comparison of Sour Skim Milk, condensed and dried 
Buttermilk with Meat Scrap. 

III. Grain Supplements for Skim Milk. / 

(pp. 101-132.) Lexington, 1926. [63.661: 043.] ^4 

Economics 

Robertson-Scott, J. W. —^The Dying Peasant: and the Future of 
his Sons, (xiii 4 - 232 pp.) London: Williams Sc Norgate, 
1926, 10s. 6d. [331 (42); 331.2; 331.81.] 

Ashby, A. W, —The Rural Standard of Living. (8 pp.) Cardiff : 
Welsh Hoiising and Development Association, 1926. [331 (42) ; 
331.83.] 

Gardiner, R. Strachan. —The Farmer’s Guide to Ownership of Land. 
Hints for the Occupying Owner. (84 pp.) London : Central 
Landowners’ Association, 1926, Ss. [347.] 

A Lahom Policy on Agriculture. (39 pp.) London : Trades Union 
Congress and The Labour Party, 1926, 2d. [383.6 (42); 338.1 
(42).] 




Ministry of Agriculture and Fisheries and Scottish Office. —^Report 
of the Inter-Departmental Committee on Agricultural 
Unemployment Insurance. (107 pp.) London: H.M. Stationery 
Office, 1926, 6s. [368.4; 331.6.] 

International Labour Office. —Studies and Reports, Series C, 
No. 10 :—^Unemployment Insurance. Study of Coni^arative 
Legislation. (134 pp.) Geneva, 1926, 2s. [368.4; 331.6.] 
National Farmers' Union. —Report of a Committee of Investigation 
into the Co-operative Bacon Factory Industry appoint^ by 
the N.F.U. <72 pp.) London ; N.F.U., 1926, 6d. [664.91; 
63.752 ; 334 (42).] 

(fme, Anders. —Co-operative Ideals and Problems. Translated 
from the Swedish by J. Doumie. (xi 4* 143 pp.) Manchester : 
The Co-operative Union, 1926, 68. [334.] 

DieSf Edward Jerome. —Solving ^e Farm Riddle. (Outline of the 
Co-operative Movement in America, its Failures cmd Successes.) 
(147 pp.) Chicago; Pascal Oovioi, 1926, $1.60. [334 (73); 

388.1 (73).] 
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